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VISALIA FIFTEEN CYCLE SINGLE PHASE RAILWAY’ 


The first, and at the same time the only, 15 cycle, 
single phase, alternating current railway in the United 
States is the Visalia Electric Railroad, running from 
Visalia to Lemon Cove, California. After two years 





it will undoubtedly become an important link in the 
large electric railway system which seems destined to 
cover that section of the San Joaquin Valley at a date 
not far distant. 


- 


Single-Phase Interurban Electric Car on Visalia Railway. 


of successful operation, this pioneer 15 cycle develop- 
ment has fully justified the confidence and courage of 
its builders in selecting, untried, a system of electri- 
fication without the restrictions for heavy main line 
service shown by the other systems investigated. Al- 
though the present length of electrical operation is only 
22 miles, the location of the Visalia road is such that 


‘For further data see Journal] of Electricity, Power and Gas, 
August 31, 1907. 


For a distance of ten miles, between Visalia and 
Exeter, the electric railway traverses the main track 
of the Southern Pacific Railroad which has been elec- 
trified over this section by the addition of rail bonds, 
and the 3300 volt trolley. Twelve miles farther, from 
Exeter to Lemon Cove, a new road bed has been con- 
tructed, making the total length of the Visalia-Lemon 
Cove electrified route 22 miles. The road is single 
tracked throughout with the exception of the switching 


. 


a a 


= 


pint. x 


a 


ee ees 


i i 


6 na 


sae 


uy 








ee 


50 JOURNAL OF ELECTRICITY, POWER AND GAS. 


and freight yards at Visalia, Exeter and Lemon Cove. 
The trolley construction is of the single catenary type, 
suspended from brackets on poles spaced 120 feet 
apart. 

Ground was broken for the Exeter and Lemon 
Cove extension in March, 1905, and the road was oper- 
ated by steam locomotives in December, 1905. In 
March, 1908, the steam service was discontinued, and 
since that the road has been operated by electricity. 

From Visalia to Exeter the country is practically 
level. Between Exeter and Lemon Cove the land is 
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transmit eight miles in each direction to the sub- 
stations on the Lemon Cove and Visalia divisions. 
Transformers in these stations reduce the 15 cycle, 11,- 
000 volt, single phase supply to the trolley pressure, 
3300 volts. 

The frequency changer sub-station contains six 
150 k. w. oil insulated, water cooled, 35,000 to 2200 
volts, 60 cycle Westinghouse transformers, and two 
two-bearing motor generator sets, each composed of a 
540 h. p. Westinghouse synchronous motor wound for 
2200 volts, 60 cycles, with induction motor for starting ; 


Westinghouse Fifteen-Cycle Single-Phase Electric Locomotive on Visalia Electric Railway. 


of a rolling nature, but the maximum gradient on the 
road has been kept down to 0.9 per cent. and the curves 
are of long radius. The worst conditions are met on 
a combined ten degree curve on a 0.9 per cent grade. 
For this electrification, three-phase, 60 cycle power 
is purchased at 35,000 volts, from the Mt. Whitney 
Power Company, which operates a hydroelectric gener- 
ating plant on the Kaweah River. At the Exeter sub- 
station, nearly at the center of the present railway line, 
the 60 cycle power is stepped down to 2200 volts, and 
then converted to 15 cycle, 11,000 volt, single-phase 
current by a Westinghouse synchronous motor gen- 
erator set. From the main frequency changing sub- 
station at Exeter, the 15 cycle, 11,000 volt feeder lines, 
made up of a pair of No. 4 bare copper conductors, 


direct connected to a 375 k. w. rotating field, single 
phase Westinghouse alternator, delivering 11,000 volts, 
60 cycle current. The 60 cycle incoming transmission 
line is protected by low equivalent lightning arresters, 
complete with oil insulated choke coils and disconnect- 
ing switches. Three 15 k. w., 2200 to 200 volts, 60 
cycle transformers are supplied for lighting service and 
for operating the motor generator exciter set. On the 
extended shafts of each motor generator set are 
mounted 125 volt direct current generators which fur- 
nish excitation current, in addition to a similar direct 
current exciter driven by a three-phase 60 cycle in- 
duction motor supplied from the in-coming transmis- 
sion lines. The out-going 11,000 volt, 15 cycle feeder 
circuits are protected against lightning discharges by 
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complete arrester apparatus, and are controlled by oil 
switches. The Exeter sub-station also feeds the trolley 
wire through two 300 k. w., oil insulated, self-cooling, 
15 cycle, single phase transformers, reducing from 
11,000 to 3300 volts. 

The two 15 cycle transforming sub-stations, each 
located about eight miles from Exeter in the direction 
of Lemon Cove and Visalia, respectively, contain a 
Westinghouse 300 k. w., oil insulated, water cooled, 15 
(cycle, single phase transformer, reducing from 11,000 
volts to the trolley pressure. Lightning protective ap- 
paratus, choke coils, and high tension circuit breakers 
are included in the 11,000 volt apparatus, while the 
3300 volt trolley feeders are controlled by oil circuit 
breakers. 





JOURNAL OF ELECTRICITY, POWER AND GAS 51 


The motor cars and locomotives are supplied with 
power through pantagraph trolleys, and carry auto- 
transformers arranged with taps for reducing the trol- 
ley pressure to voltages suitable for supplying the 
motors, car lighting, and air compressors. The motor 
cars have oil insulated, self-cooled auto-transformers, 
while that on the locomotive is air cooled from the 
motor driven blower equipment furnished for the 
forced ventilation of the motors. 

The 45-ton electric locomotive is of the double 
swivel truck class, provided with car type of cab, and 
has the following general over-all dimensions: length 
over bumpers, 29 feet ; extreme width, 9 feet 6 inches; 
height, rail to top of cab, 11 feet 7 inches; rigid wheel 
base, 7 feet 4 inches. 





Interior of Exeter Frequency-Changing Sub-Station. 


The 15 cycle 3300 volt, single phase trolley con- 
struction is of the single catenary bracket type, com- 
prising a 7/16 inch steel messenger suspended from 
poles 120 feet apart, and supporting No. ooo trolley 
wire. The redwood poles, 36 feet long, are set six feet 
in concrete. 

The rolling stock comprises a 47-ton Baldwin- 
Westinghouse electric locomotive, equipped with four 
125 h. p. Westinghouse series compensated, single 
phase motors driving 36-inch wheels through a gear 
reduction of 17 to 66; four 40-ton passenger cars, each 
equipped with four 75 h. p. motors; two 28-ton trailer 
cars of construction similar to the above motor cars. 

Cars .-and locomotives are all supplied with unit 
switch control, and automatic air brake equipment. 
The trailer cars as well as the motor cars are fitted 
with brake valves and master controllers so that three- 
car trains can be operated from a trailer car at the 
head of the train if desired. 


With its four 125 h. p. motors connected to 36-inch 
wheels through a gear reduction of 66 to 17, this loco- 
motive is capable of developing a continuous draw-bar 
pull of 4500 Ibs. at 20 miles per hour on level track. 
The full-load draw-bar pull is 9000 lbs. at 17 miles per 
hour on the level. The maximum starting draw-bar 
pull is 17,000 pounds. 

The capacity of each sub-station was designed to 
take care of the electric locomotive fully loaded, or 
one train of two motor cars and one trailer. In gen- 
eral service, only single motor cars are operated, with- 
out trailers, but when crowds are to be handled or 
the traffic conditions warrant, three-car trains are run. 
As an operating test, a six-car train has been success- 
fully operated over the entire system. 

The maximum regular operating speed is 45 miles 
per hour, although a single motor car has developed 
62 miles per hour. The fast cars of the system run 
from Visalia to Exeter in 23 minutes, and from Exeter 
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to Lemon Cove in 21 minutes, calling for a schedule 
speed of 31 miles per hour. 

A recent incident provides evidence of the ample 
tractive power of the locomotive. While doing some 
switching around the yard at Exeter, in order to get 
hold of a certain car, it was necessary for the electric 
locomotive to move a string of 40 standard refriger- 
ator cars standing in the way. Twenty-eight of these 
were loaded, making the total weight of the train 1044 
tons, which was handled and switched around the 
yards by the electric locomotive without special effort. 

The following figures will afford the reader some 
idea of the economy with which this single phase, 15 
cycle road is operating: During a period of 40 days 
over which readings were taken, the average power 
consumption of the locomotive was 72.4 watts per ton 
mile. During 60 days, the average output of the fre- 
quency changer sub-station was 70.25 watts per ton 
mile, although during another period of 30 days when 
operating conditions were better, the average station 
output was 66.6 watts per ton mile. During 60 days of 
operation of the motor cars, the actual power consump- 
tion at the car was found to be 55.9 watts per ton mile. 

The electrical equipment of the Visalia 15 cycle, 
single phase electric railway, including locomotive, 
cars, and sub-station apparatus, was furnished by the 
Westinghouse Electric & Manufacturing Company, 
Pittsburg, Pa. 


MEETINGS OF THE AM. SOC. M. E. 


Meetings of the American Society of Mechanical 
Engineers will be held in New York on January 11, in 
St. Louis on January 15, and in Boston on January 21. 
The spring meeting of the Society will be held this 
year as usual, in addition to the London meeting which 
occurs in July. Atlantic City has been selected as 
the place for the spring meeting and it will be held from 
May 31 to June 3 inclusive. The headquarters during 
the meeting will be at the Hotel Marlboro-Blenheim. 

The January meeting in Boston will take the form 

of a banquet at the Hotel Somerset to be tendered 
jointly by the American Society of Mechanical Engi- 
neers, the Boston Society of Civil Engineers, and the 
Soston branch of the American Institute of Electrical 
Engineers, to the presidents of the three societies, 
George Westinghouse, George B. Francis and L. B. 
Stillwell, respectively, and other guests, including John 
Anderson Bensel, the incoming president of the Ameri- 
can Society of Civil Engineers. Following the banquet 
there will be addresses by several of the guests and a 
paper will be presented on the main and auxiliary 
machinery of the battleship North Dakota, illustrated 
by lantern slides. 

The president of the Boston Society of Civil Engi- 
neers will also outline what his Society has accom- 
plished toward a project that has been under discussion 
at Boston for a united engineering building to be occu- 
pied by the several professional engineering organiza- 
tions located in the city and vicinity. 

The New York monthly meeting of the American 
Society of Mechanical Engineers will be held in the 
Engineering Societies’ Building on Tuesday evening, 
January 11. The subject for discussion is Lubrication. 
The paper upon Efficiency Tests of Lubricating Oils 
by Prof. F. H. Sibley of the University of Alabama, 
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will be presented and important contributions upon 
the properties of lubricants, their efficiency, durability, 
characteristics, etc., will be made by Dr. C. F. Mabery 
df Case School, Cleveland, and General Charles Miller 
of Franklin, Pa. 

Dr. Mabery has been engaged for a long period of 
time in experiments upon lubricating oils and has ob- 
tained results of unusual interest, because of the uni- 
formity attained in repeating experiments, always a 
difficult matter in testing lubricants. General Miller 
has been so long identified with the subject of lubri- 
cation and has so large a fund of information as a re- 
sult of this experience that his remarks will add greatly 
to the interest of the evening. There will be discus- 
sions also by F. R. Low, editor of Power; I. E. Moul- 
trop, mechanical engineer of the Boston Edison Com- 
pany; J. P. Sparrow, chief engineer of the New York 
Edison Company, and others. 

The subject of lubrication is so important in its 
bearing upon the conservation of power and upon 
machinery of all kinds, especially since the introduc- 
tion of recent new types, such as the steam turbine 
and automobile, that it is desirable to have authentic 
information easily available for the use of engineers. 


THE CALIFORNIA STATE ASSOCIATION OF 
ELECTRICAL CONTRACTORS. 


The California State Association of Electrical 
Contractors continues to grow in all parts of the State. 
A recent meeting of electrical contractors at Sacra- 
mento was attended by W. S. Hanbridge, president ; 
L. R. Boynton, director, and F. V. Meyers, secretary- 
treasurer of the State Association. A thoroughly in- 
teresting and instructive session was had and almost 
every electrical contractor in Sacramento was added 
tc the membership of the State Association, and steps 
taken preliminary to forming them without delay into 
a district local. 

In Oakland the membership is increasing and in 
Los Angeles such energy has been displayed that 
practically every electrical contractor there and in that 
vicinity is now a member of the State Association and 
of the district local in that jurisdiction. 

Stockton, Fresno, San Jose, Bakersfield and San 
Diego are contributing or will contribute in the very 
near future their proportionate share of members, and 
altogether everything is rapidly reaching a condition 
which will make the organization very influential to 
the interests of its members. 

One of the subjects which will have attention all 
over the State will be the question of the betterment 
of the standard of electrical installation, and in this 
regard the influence of the association was potently felt 
recently in San Francisco when it procured the enact- 
ment of an ordinance by the Board of Supervisors of 
that city and county which requires all electrical instal- 
lation for light or power service installed after the 2oth 
day of February, 1910, to be encased in conduit. 

In July, 1910, the first annual convention of the 
State Association will be held at San Francisco, Cal., 
and the determination exists to make it an event in the 
history of the electrical contracting business on the 
Pacific Coast, and beyond any doubt a very large, 
enthusiastic and beneficial meeting will result. 


F. V. MEYERS. 
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WIRELESS TELEGRAPHY. 
BY GUGLIELMO MARCONI, D. SC., LL. D. 


(Concluded.) 


With regard to the presumed obstacle of the curv- 
ature of the earth, I am of opinion that those who an- 
ticipated difficulties in consequence of the shape of 
our planet had not taken sufficient account of the par- 
ticular effect of the earth connection to both trans- 
mitter and receiver, which earth connection introduced 
effects of conduction which were generally at that 
time overlooked. 

Physicists seemed to consider for a long time that 
wireless telegraphy was solely dependent on the effects 
of free Hertzian radiation through space, and it was 
years before the probable effect of the conductivity of 
the earth between the stations was satisfactorily con- 
sidered or discussed. 

Lord Rayleigh, in referring to trans-Atlantic 
telegraphy stated in May, 1903, “The remarkable suc- 
cess of Marconi in signalling across the Atlantic sug- 
gests a more decided bending or diffraction of the 
waves round the pertuberant earth than had been 
expected, and it imparts a great interest to the the- 
oretical problem. 

Professor J. A. Fleming, in his book on “The Prin- 
ciples of Electric Wave Telegraphy,” gives diagrams 
showing what is now believed to be the diagrammatic 
representation of the detachment of semi-loops of 
electric strain from a simple vertical wire. As _ will 
be seen, these waves do not propagate in the same 
manner as free radiation from a classical Hertzian 
oscillator, but glide along the surface of the earth. 

Professor Fleming further states in the above- 
quoted work: 

“The view we here take is that the ends of the 
semi-loops of electric force, which terminate perpendic- 
ularly on the earth, cannot move along unless there 
are movements of electrons in the earth correspond- 
ing to the wave-motions above it. From the point of 
view of the elecronic theory of electricity, every line 
of electric force in the ether must be either a closed 
line or its ends must terminate on electrons of oppo- 
site sign. If the end of a line of strain abuts on the 
earth and move, there must be atom-to-atom exchange 
of electrons, or movements of electrons in it. We have 
many reasons for concluding that the substances we 
call conductors are those in which free movements of 
electrons take place. Hence the movements of the 
semi-loops of electric force outwards from an earthed 
oscillator or Marconi aerial is hindered by bad con- 
ductivity on the surface of the earth and facilitated 
over the surface of a fairly good electrolyte, such as 
sea-water.” 

Professor Zenneck has carefully examined the effect 
of earthed transmitting and receiving aerials, and has 
endeavored to show mathematically that when the 
lines of electrical force, constituting a wave front, pass 
along a surface of low specific inductive capacity, such 
as the earth, they become inclined forward, their lower 
ends being retarded by the resistance of the conductor 
to which they are attached. 

It therefore seems well established that wireless 
telegraphy, as practiced at the present day, is depend- 
ent for its operation over long distances on the 
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conductivity of the earth, and that the difference in 
conductivity between the surface of the sea and land is 
sufficient to explain the increased distance obtainable 
with the same amount of energy in communicating 
over sea as compared to over land. 

I carried out some tests between a short station 
and a ship at Poole, in England, in 1902, for the pur- 
pose of obtaining some data on this point, and | noticed 
that at equal distances a perceptible diminution in the 
energy of the received waves always occurred when 
the ship was in such a position as to allow a spit of 
sand about one kilometer broad to intervene between 
it and the land station. 

In January, 1901, some successful experiments 
were carried out between two points on the south coast 
of England, 186 miles apart, i. e., St. Catherine’s Point 
(Isle of Wight) and The Lizard, in Cornwall. The 
total height of these stations above sea level did not 
exceed 100 meters, whereas to clear the curvature of 
the earth a height of more than 1600 meters at each 
end would have been necessary. The results obtained 
from these tests, which at the time constituted a record 
distance, seemed to indicate that electric waves pro- 
duced in the manner I had adopted would most prob- 
ably be able to make their way round the curvature 
of the earth, and that, therefore, even at great dis- 
tances, such as those dividing America from Europe, 
the factor of the earth’s curvature would not constitute 
an insurmountable barrier to the extension of teleg- 
raphy through space. 

The belief that the curvature of the earth would 
not stop the propagation of the waves, and the success 
obtained by syntonic methods in preventing mutual 
interference, led me in 1900 to decide to attempt the 
experiment of testing whether or not it would be 
possible to detect electric waves over a distance of 
4000 kilometers, which, if successful, would imme- 
diately prove the possibility of telegraphing without 
wires between Europe and America. 

The experiment was, in my opinion, of great im- 
portance from a scientific point of view, and | was 
convinced that the discovery of the possibility to trans- 
mit electric waves across the Atlantic Ocean, and the 
exact knowledge of the real conditions under which 
telegraphy over such distances could be carried out, 
would do much to improve our understanding of the 
phenomena connected with wireless transmission. 
The transmitter erected at Poldhu, on the coast of 
Cornwall, was similar in principle to the one I have 
already referred to, but on a very much larger scale 
than anything previously attempted. The power of 
the generating plant was about 25 k. w. 

Numerous difficulties were encountered in pro- 
ducing and controlling for the first time electrical 
oscillations of such power. In much of the work | 
obtained valuable assistance from Professor J. A. 
Fleming, Mr. R. N. Vyvyan and Mr. W. S. Entwistle. 

My previous tests had convinced me that when 
endeavoring to extend the distance of communication, 
it was not merely sufficient to augment the power of 
the electrical energy of the sender, but that it was also 
necessary to increase the area or height of the trans- 
mitting and receiving elevated conductors. 

As it would have been too expensive to employ 
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vertical wires of great height, I decided to increase 
their number and capacity, which seemed likely to 
make possible the efficient utilization of large amounts 
of energy. 

The arrangement of transmitting antennae, which 
was used at Poldhu, consisted of a fan-like arrange- 
ment of wires supported by an insulated stay between 
masts only 48 meters high and 60 meters apart. These 
wires converged together at the lower end, and were 
connected to the transmitting apparatus contained in 
a building. For the purpose of the test a powerful 
station had been erected at Cape Cod, near New York, 
but the completion of the arrangements at that station 
were delayed in consequence of a storm which de- 
stroyed the masts and antennae. 

I, therefore, decided to try the experiments by 
means of a temporary receiving station erected in 
Newfoundland, to which country | proceeded with two 
assistants about the end of November, I9o1. 

The tests were commenced early in December, 
igoI, and on the 12th of that month the signals trans- 
mitted from England were clearly and distinctly re- 
ceived at the temporary station at St. John’s in 
Newfoundland. 

Confirmatory tests were carried out in February, 
1902, between Poldhu and a receiving station on the 
steamship Philadelphia of the American Line. On 
board this ship readable messages were received by 
means of a recording instrument up to a distance of 
1551 miles, and test letters as far as 2099 miles from 
Poldhu. The tape records obtained on the Philadel- 
phia at the various distances were exceedingly clear 
and distinct, as can be seen by the specimens exhibited. 

These results, although achieved with imperfect 
apparatus, were sufficient to convince me and my co- 
workers that by means of permanent stations and the 
employment of sufficient power it would be possible 
to transmit messages across the Atlantic Ocean in the 
same way as they were sent over much shorter dis- 
tances. The tests could not be continued in New- 
foundland owing to the hostility of a cable company, 
which claimed all rights for telegraphy, whether wire- 
less or otherwise, in that colony. 

A result of scientific interest which I first noticed 
during the tests on the steamship Philadelphia, and 
which is a most important factor in long-distance 
radio-telegraphy, was the very marked and detrimental 
effect of daylight on the propagation of electric waves 
at great distances; the range by night being usually 
more than double that attainable during daytime. 

I do not think that this effect has yet been satis- 
factorily investigated or explained. At the time I 
carried out the tests I was of opinion that it might 
be due to the loss of energy at the transmitter, caused 
by the dis-electrification of the highly-charged trans- 
mitting elevated conductor under the influence of 
sunlight. 

I am now inclined to believe that the absorption 
of electric waves during the daytime is due to the 
ionization of the gaseous molecules of: the air affected 
by ultra-violet light, and as the ultra-violet rays, which 
emanate from the sun, are largely absorbed in the 
upper atmosphere of the earth, it is probable that the 
portion of the earth’s atmosphere which is facing the 
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sun will contain more ions or electrons than that 
portion which is in darkness, and, therefore, as Sir 
J. J. Thomson has shown, this illuminated and ionized 
air will absorb some of the energy of the electric 
waves. 

Apparently the length of wave and amplitude of 
electrical oscillations have much to do with this inter- 
esting phenomenon, long waves and small amplitudes 
being subject to the effect of daylight to a much lesser 
degree than short waves and large amplitudes. 

According to Professor Fleming, the daylight 
effect should be more marked on long waves, but this 
has not been my experience. Indeed, in some very 
recent experiments in which waves about 8000 meters 
long were used, the energy received by day was 
usually greater than at night. 

- The fact remains, however, that for comparatively 
short waves, such as are used for ship communication, 
clear sunlight and blue skies, though transparent to 
light, act as a kind of fog to these waves. Hence the 
weather conditions prevailing in England, and perhaps 
in this country, are usually suitable for wireless 
telegraphy. 

During the year 1902 I carried out some further 
tests between the station at Poldhu and a receiving 
installation erected on the Italian cruiser Carlo A\l- 
berto, kindly placed at my disposal by H. H. the King 
of Italy. During these experiments the interesting 
fact was observed that, even when using waves as 
short as 1000 ft., intervening ranges of mountains, 
such as the Alps or Pyrenees, did not, during the night 
time, bring about any considerable reduction in the 
distance over which it was possible to communicate. 
During daytime, unless much longer waves and more 
power were used, intervening mountains greatly re- 
duced the apparent range of the transmitter. 

Messages and press dispatches of considerable 
length were received from Poldhu at the positions 
marked on the map, whch map is a copy on a reduced 
scale of the one accompanying the official report of 
the experiments. 

With the active encouragement and _ financial 
assistance of the Canadian Government, a high power 
station was constructed at Glace Bay, Nova Scotia, in 
order that I should be able to continue my long- 
distance tests, with a view to establishing radio-tele- 
graphic communication on a commercial basis between 
England and America. 

On December 16, 1902, the first official messages 
were exchanged at night across the Atlantic, between 
the stations at Poldhu and Glace Bay. 

Further tests were shortly afterwards carried out 
with another long-distance station at Cape Cod, in the 
United States of America; and under favorable cir- 
cumstances it was found possible to transmit messages 
to Poldhu, 3000 miles away, with an expenditure of 
electrical energy of only about 10 k. w. © 

In the spring of 1903 the transmission of press 
messages by radio-telegraphy from America to Europe 
was attempted, and for a time the London Times pub- 
lished, during the latter part of March and the early 
part of April of that year, news messages from its New 
York correspondent, sent across the Atlantic without 
the aid of cables. 
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A breakdown in the insulation of the apparatus at 
Glace Bay made it necessary, however, to suspend the 
service, and, unfortunately, further accidents made the 
transmission of messages uncertain and unreliable. 

As a result of the data and experience gained by 
these and other tests, which I carried out for the Brit- 
ish Government, between England and Gibraltar, I 
was able to erect a new station at Clifden in Ireland, 
and enlarge the one at Glace Bay in Canada, so as to 
enable me to initiate, in October, 1907, communication 
for commercial purposes across the Atlantic between 
England and Canada. 

Although the stations at Clifden and Glace Bay 
had to be put into operation before they were alto- 
gether complete, nevertheless communication across 
the Atlantic by radio-telegraphy never suffered any 
serious interruption during nearly two years, until, in 
consequence of a fire at Glace Bay this autumn, it has 
had to be suspended for three or four months. 

This suspension has not, however, been altogether 
an unmitigated evil, as it has given me the oppor- 
tunity of installing more efficient and up-to-date ma- 
chinery. The aerial used consisted of a nearly vertical 
portion in the middle, 220 ft. high, supported by four 
towers, and attached at the top to nearly horizontal 
wires, 200 in number and each 1ooo ft. long, extending 
radially all round, and supported at a height of 180 ft. 
from the ground by an inner circle of 8 and an outer 
circle of 16 masts. The natural period of oscillation 
of this aerial system gave a wave-length of 12,000 ft. 
Experiments were made with this arrangement in 
1905; and with a wave-length of 12,000 ft., signals, 
although very weak, could be received across the 
Atlantic by day as well as by night. 

The system of aerial I finally adopted for the long- 
distance stations in England and Canada not only 
makes it possible to efficiently radiate and receive 
waves of any desired length, but it also tends to con- 
fine the main portion of the radiation to a given 
direction. The limitation of transmission to one direc- 
tion is not very sharply defined, -but the results 
obtained with this type of aerial are nevertheless 
exceedingly useful. 

Many suggestions respecting methods for limiting 
the direction of radiation have been made by various 
workers, notably by Professor F. Braun, Professor 
Artom and Messrs. Bellini and Tosi. 

In a paper read before the Royal Society in Lon- 
don in March, 1906, I showed how it was possible by 
means of horizontal aerials to confine the emitted 
radiations mainly to the direction of their vertical 
plane, pointing away from their earthed end. In a 
similar manner it is possible to locate the bearing or 
direction of a sending station. The transmitting cir- 
cuits at the long-distance stations are arranged in 
accordance with a comparatively recent system for 
producing continuous or slightly damped oscillations, 
which I referred to in a lecture before the Royal 
Institution of Great Britain on March 13, 1908. 

An insulated metal disc A is caused to rotate at a 
high rate of speed by means of an electric motor or 
steam turbine. Adjacent to this disc, which I will call 
the middle disc, are placed two other discs (C’ and C”), 
which may be called polar discs, and which are also 
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revolved. These polar discs have their peripheries 
very close to the surface or edges of the middle disc. 
The two polar discs are connected by rubbing contacts 
to the outer ends of two condensers K, joined in 
series, and these condensers are also connected through 
suitable brushes to the terminals of a generator, which 
should be a high tension continuous current generator. 

On the middle dics a suitable brush or rubbing 
contact is provided, and between this contact and the 
middle point of the two condensers an oscillating 
circuit is inserted, consisting of a condenser E in series 
with an inductance, which last is inductively connected 
with the radiating antennae. The apparatus works 
probably in the following manner: The generator 
charges the double condenser, making the potential of 
the discs, say C’ positive and C” negative. The poten- 
tial, if high enough, will cause a discharge to pass 
across one of the gaps, say, between C’ and A. This 
charges the condenser E through the inductance F, and 
starts oscillations in the circuit. The charge of F in 
swinging back will jump from A to C’, the potential 
of which is of opposite sign to A, the dielectric strength 
between C’ and A having meanwhile been restored by 
the rapid motion of the disc, driving away the ionized 
air. The condenser E, therefore, discharges and re- 
charges alternately in reverse directions, the same 
process going on so long as energy is supplied to the 
condensers K by the generator H. It is clear that the 
discharges between C’ and C” and A are never simul- 
taneous, as otherwise the center electrode would not 
be alternatively positive and negative. 

The best results have, however, been obtained by an 
arrangement in which the active surface of the middle 
disc is not smooth, but consists of a number of regu- 
larly spaced copper knobs or pegs, at the ends of which 
the discharges take place at regular intervals. 

In this way it is possible to cause the groups of 
oscillations radiated to reproduce a high and clear 
musical note in a receiver, and thereby it is easier to 
differentiate between the signals emanating from the 
sending station and noises caused by atmospheric 
electrical discharges. By this method very efficient 
resonance can be also obtained in appropriately de- 
signed receivers. 

With regard to the receivers employed, important 
changes have taken place. By far the larger portion 
of electric wave telegraphy was, until a few years ago, 
conducted by means of some form or other of coherer, 
or variable contact either requiring tapping or else 
self-restoring. 

At the present day, however, I may say that at 
all the stations controlled by my company, my mag- 
netic receiver is almost exclusively employed. This re- 
ceiver is based on the decrease of magnetic hysteresis, 
which occurs in iron when under certain conditions 
this metal is subjected to the effects of electrical waves 
of high frequency. It has recently been found possible 
to increase the sensitiveness of these receivers, and to 
employ them in connection with a high speed relay, 
so as to record messages at great speed. 

A remarkable fact, not generally known, in regard 
to transmitters is, that none of the arrangements em- 
ploying condensers exceed in efficiency the plain, 
elevated aerial or vertical wire discharging to earth 
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through a spark gap, as used in my first experiments. 

I have recently been able to confirm the state- 
ment made by Professor Fleming in his book, “The 
Principles of Electric Wave Telegraphy” (1906, page 
555), that with a power of 8 watts in the aerial it is 
possible to communicate to distances of over 100 miles. 

I have also found that by this method it is possible 
to send signals 2000 miles across the Atlantic, with a 
smaller expenditure of energy than by any other 
method known to myself. 

The only drawback to this arrangement is, that 
unless very large aerials are used, the amount of 
energy which can be efficiently employed is limited 
by the potential beyond which brush discharges and 
the resistances of the spark gap begin to have a dele- 
terious effect. 

By means of spark gaps in compressed air, and 
the addition of inductance coils placed between the 
aerial and earth, the system can be made to radiate 
very pure and slightly damped waves, eminently suit- 
able for sharp tuning. 

In regard to the general working of wireless teleg- 
raphy, the widespread application of the system and 
the multiplicity of the stations have greatly facilitated 
the observation of facts not easily explainable. 

Thus it has been observed that an ordinary ship 
station utilizing about half a kilowatt of electrica} 
energy, the normal range of which is not greater than 
200 miles, will occasionally transmit messages across 
a distance of over 1200 miles. It often occurs that a 
ship fails to communicate with a nearby station, but 
can correspond with perfect ease with a distant one. 

On many occasions last winter the steamship 
Caronia of the Cunard Line, carrying a station utilizing 
about half a kilowatt, when in the Mediterranean, off 
the coast of Sicily, failed to obtain communication with 
the Italian stations, but had no difficulty whatsoever 
in transmitting and receiving messages to and from 
the coasts of England and Holland, although these 
latter stations were considerably more than 1000 miles 
away, and a large part of the continent of Europe and 
the Alps lay between them and the ship. 

Although high-power stations are now used for 
communicating across the Atlantic, and messages can 
be sent by day as well as by night, there still exist 
short periods of daily occurrence, during which trans- 
mission from England to America, or vice versa, is 
difficult. Thus in the morning and evening, when in 
consequence of the difference in longitude, daylight or 
darkness extends only part of the way across the 
ocean, the received signals are weak and sometimes 
cease altogether. It would almost appear as if electric 
waves in passing from dark space to illuminated space, 
and vice versa, were reflected in such a manner as to 
be diverted from their normal path. 

It is probable that these difficulties would not be 
experienced in telegraphing over equal distances north 
and south, on about the same meridian, as in this case 
the passage from daylight to darkness would occur 
almost simultaneously over the whole distance be- 
tween the two points. 

Another curious result, on which hundreds of 
observations continued for years leave no further 
doubt, is that regularly, for short periods, at sunrise 
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and sunset, and occasionally at other times, a shorter 
wave can be detected across the Atlantic in preference 
to the longer wave normally employed. 

Thus at Clifden and Glace Bay, when sending on 
an ordinary coupled circuit arranged so as to simul- 
taneously radiate two waves, one 12,500 ft. and the 
other 14,700 ft., although the longer wave is the one 
usually received at the other side of the ocean, regu- 
larly, about three hours after sunset at Clifden, and 
three hours before sunrise at Glace Bay, the shorter 
wave alone was received with remarkable strength, 
for a period of about one hour. This effect occurred 
so regularly that the operators tunded their receivers 
to the shorter wave at the times mentioned, as a 
matter of ordinary routine. With regard to the utility 
of wireless telegraphy there is no doubt that its use 
has become a necessity for the safety of shipping, all 
the principal liners and warships being already 
equipped, its extension to less important ships being 
only a matter of time, in view of the assistance it has 
provided in cases of danger. 

Its application is also increasing as a means of 
communicating between outlying islands, and also for 
the ordinary purposes of telegraphic communication 
between villages and towns, especially in the colonies 
and in newly developed countries. 


However great may be the importance of wireless 
telegraphy to ships and shipping, I believe it is 
destined to an equal position of importance in furnish- 
ing efficient and economical communication between 
distant parts of the world, and in connecting European 
countries with their colonies and with America. Asa 
matter of fact, 1 am at the present time erecting a very 
large power station for the Italian Government at 
Coltano, for the purpose of communicating with the 
Italian colonies in East Africa, and with South 
America. 

Whatever may be its present shortcomings and 
defects, there can be no doubt that wireless telegraphy, 
even over great distances, has come to stay, and will 
not only stay, but continue to advance. 

If it should become possible to transmit waves 
right round the world, it may be found that the elec- 
trical energy traveling round all parts of the globe 
may be made to concentrate at the antipodes of the 
sending station. In this way it may.some day be 
possible for messages to be sent to such distant lands 
by means of a very small amount of electrical energy, 
and, therefore, at a correspondingly small expense. 

But I am leaving the regions of fact, and entering 
the regions of speculation, which, however, with the 
knowledge we have gradually gained on the subject, 
promise results both useful and instructive. 


Examination for engineer in wood preservation is 
announced by the United States Civil Service Com- 
mission on January 19, 1910, to fill two vacancies in 
the position of engineer in wood preservation, one at 
$1,000 and the other at $1,300 per annum, Forest Ser- 
vice, for duty in District No. 2, with headquarters at 
Denver, Colorado, and vacancies requiring similar 
qualifications as they may occur. 
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STANDARDIZATION RULES OF THE A.1.E.E.' 


BY DR. C. P. STEINMETZ, 


The subject on which I desire to speak is the 
Standardization Rules of the American Institute of 
Electrical Engineers. My reason for selecting this 
subject is that, in my experience, these standardization 
rules are not as well known to many engineers as their 
importance makes it desirable. In my opinion, the 
Standardization Rules represent the most important 
work the American Institute of Electrical Engineers 
has ever undertaken, and constitute one of the most 
important documents in the literature of the electrical 
engineering industry, for I believe that the rapid 
and successful advance of the electrical industry of 
the United States is to no small extent due to their 
existence. : 

At present few of us realize the conditions which 
existed before these rules were drawn up and generally 
adopted. These rules have made it possible to build 
good apparatus and sell good apparatus, which pro- 
cedure was not always possible before that time. The 
standard set by the rules is high, but not too high. It 
can easily be attained, and yet it is sufficiently high to 
be safe, though no more. Since their adoption, the 
rating of any piece of electrical apparatus whatever 
means something definite, and means the same thing 
within the limits of the relative conscientiousness of 
the different manufacturers, no matter from what 
manufacturer it may be bought; and these limits 
are very narrow, because the tests are specified 
and may be easily made to check up the required per- 
formance, thus making it impossible to deviate much 
from the standard without having it noticed. Now 
that has not always been the case. On the contrary, 
in the early days, a small manufacturer would make 
high guarantees regarding the efficiency and perform- 
ance of his apparatus, which an engineer, knowing all 
about the apparatus, could not make. It will be real- 
ized that it was a very severe handicap to the advance 
of the electrical industry that those engineers who 
knew as much about the apparatus as was known at 
that time, were not able to build as good apparatus as 
possible because it could not be sold in competition 
with inferior apparatus which was guaranteed to have 
higher efficiencies. For instance, in those times core 
loss was a quantity not generally known. Quite com- 
monly small manufacturers guaranteed efficiencies 
without figuring the core loss. It can be realized that 
a larger manufacturing company, having engineers who 
understood and could calculate this, might have built 
apparatus with much lower core loss and much higher 
efficiency, and still could not guarantee as high an 
efficiency as the manufacturer who did not take it into 
consideration. They knew of losses which others did 
not and which others therefore did not consider. At 
that time the commutator losses had just begun to be 
found out, but often the manufacturer did not dare 
include them in the losses because nobody else did, 
although they amounted to several per cent. It was 
a very unfortunate condition of affairs which made it 
necessary for those designing engineers who knew 
of the losses in the apparatus to count them in, while 
the engineers who were ignorant of their existence 


‘Lecture before Schenectady Section A. I. E. E., Nov, 2, 1909. 


JOURNAL OF ELECTRICITY, POWER AND GAS 57 


were able to sell inferior apparatus under higher guar- 
antees ; for the happy custom used to count only those 
losses which were specified, and of course the less spe- 
cified the less the losses appeared. That condition of 
affairs has passed, and now the higher class of pro- 
ducers find it desirable to have everything known; to 
have tests of the performance and calculation of effi- 
ciency made, and the customer to know what the 
efficiency is, because they can gain by it. The same 
advantages accrue to the customer. He was formerly 
helpless when in the market to buy electrical apparatus, 
as one manufacturer guaranteed his apparatus at 92 
per cent efficiency while another and smaller manu- 
facturer was willing to sell him the same kind of appa- 
ratus cheaper and guaranteed at 95 per cent efficiency. 
What could the customer know and do? That condi- 
tion is not possible now, for the manufacturer could 
not guarantee efficiencies not in existence—he would 
be found out. In 1892, when I wrote a paper on 
hysteresis losses, I remember that one engineer even 
claimed there was no such thing. It could not be, be- 
cause the efficiency was known. There could not be 
such a loss, because it would have shown up in the 
efficiency and it would have been noticed. All that 
has now become generally known and understood, and 
this fact is to a very large extent due to the educational 
work done by these standardization rules. 

The benefit resulting from these rules extends 
throughout the entire field of electrical work. In those 
early days, it must be realized that it was not generally 
accepted and recognized that the efficiency could be 
got by adding the losses. Commonly the engineers or 


customers rejected an efficiency test made in this man- . 


ner. The recognition of the correctness of the method 
of measuring efficiency by adding the losses has from 
the first been brought out in those Standardization 
Rules. I recall an instance where some big machines 
were built and the question was, how to measure their 
efficiency. The input and output could not be meas- 
ured very well on a 400 k. w. machine, which, in those 
days, was a monstrous machine. It was agreed that 
the core loss was one of the losses which was to be 
added. The customer insisted that it be taken at no 
load and full load excitation. The machine was one 
of those early high frequency alternators, and when 
run light at full load excitation gave 40 or 50 per cent 
higher voltage and two or three times the actual core 
loss obtained at full load. It took a long time to 
satisfy the customer that the addition of the losses 
gave the correct efficiency. Ultimately, however, the 
machines were accepted. When these machines went 
to England and were turned over to the customer, 
he would not accept them without further test; so 
they were coupled together, one being used as a motor 
and the other as a generator, and a whole series of 
tests were made, measuring the power input and out- 
put, and the input at all possible displacements, etc., 
to satisfy him that the efficiency was right. He finally 
accepted those tests, although I do not believe they 
meant anything; but he got what he wanted. 

We know now what the efficiency is, what the 
losses are, and how the efficiencv should be determined. 
Some consulting engineers had the habit of drawing 
up the most wonderful specifications, often 65 pages 
or more, specifying everything covering the armature, 
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conductors and many other things. This was entirely 
improper, because that was no business of the cus- 
tomer—what he looks for is the performance. Even 
prominent consulting engineers frequently specified 
things of decided disadvantage and made it impossible 
to get the best machines for their purpose; for, while 
desiring to get the best apparatus, they made the mis- 
take of specifying things which would be a disadvan- 
tage, as they were not familiar with the state of the 
art at that time. The early days of the industry are 
full of such instances. 

Even though an agreement was reached, nothing 
definite was understood—it meant a different thing 
to different people. Speaking of the regulation of a 
machine: what did it mean? The Westinghouse Com- 
pany understood something entirely different when 
guaranteeing regulation from what the Stanley Com- 
pany or General Electric Company did. The one un- 
derstood the percentage rise of excitation from no 
load to full load, and the other, the percentage in- 
crease of voltage at full load excitation when full load 
is thrown off. Such disagreements naturally made 
matters very difficult for a customer desiring to get 
apparatus, for the regulation would be guaranteed by 
one manufacturer as 8 per cent and by another as 12 
per cent. Twelve per cent might have been a better 
regulation than 8 per cent because the latter might 
mean that if load is thrown off at full load, the voltage 
will not rise more than 8 per cent, and the other, if a 
change is made from no load to full load, a full excita- 
tion of 12 per cent increase was necessary. 

Before people could understand each other and 
before customers could compare intelligently the offer- 
ings of different manufacturers, it became necessary 
to have some definite meaning for the different terms. 
People might use the same term and mean very differ- 
ent things. 

The radical advance in the industry became pos- 
sible only when all these children’s diseases—the com- 
petition of manufacturers of inferior apparatus guar- 
anteeing superior results by reason of lack of knowl- 
edge, etc..—became eliminated, and all manufacturers 
and customers could meet on a common footing, em- 
ploying the same terms and having to come up to the 
same performance. So in those early days the question 
of standardization was really of the greatest import- 
ance to customers, operating engineers, and to the 
manufacturers ; and it was natural that the question of 
establishing standard rules should be brought before 
the Institute. That this was done is due to Mr. S. D. 
Greene, who is still a member of the organization. Mr. 
Greene read a paper before the American Institute 
of Electrical Engineers, drawing attention to the nec- 
essity of deciding what represented the best standards, 
the best practice, and the best definitions in the field of 
electrical engineering, as far as the prominent engi- 
neers could agree on the subject. As a result, the mo- 
tion was made and finally carried to establish such 
standardization rules, and a committee was appointed 
to draw them up. Naturally, there was considerable 
dliscussion as to whether such rules would not handi- 
cap the development of the industry; they might hin- 
der it, because of limitations, or they might sap in- 
ventive activity by establishing standards. Experi- 
ence has shown that this has not been so. The rules 
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have been very helpful in assisting development, have 
made unnecessary an enormous amount of waste 
effort, have combated foolish ideas by educating peo- 
ple to understand the meaning of terms, and have 
cleared up mistakes of understanding and made it pos- 
sible for the results of the work to be recognized. If 
machinery and apparatus is superior it can be shown, 
which advantage was not always possible before. It 
is amusing now to remember some of those discus- 
sions. For instance, a motion was made that engi- 
neers connected with manufacturing companies should 
not be included in this Standardization Committee be- 
cause of the fear that they might make the standard 
of the rules so low that it would be easy to build appa- 
ratus. As a matter of fact, most of the work on the 
rules as they stand has been done by Mr. C. F. Scott, 
of the Westinghouse Company, and by myself, both 
representing manufacturing companies which have 
always insisted on strictness and rigidity, and on mak- 
ing the requirements as high as could well be made, 
firmly resisting any attempt to reduce them. This is 
natural, because it can easily be seen that the manu- 
facturer has no objection to building better machin- 
ery—it is really an advantage, because the better ma- 
chinery will give a better record and not as much 
trouble; while if a cheap and poor machine is built 
the manufacturer gets the blame for it, and justly. 

The standardization rules are of great advantage 
to the producer, to the designing engineer, and to the 
customer. They were started by a committee ap- 
pointed by the A.I.E.E. and since then a committee 
for this work has been appointed every year. Every 
few years it becomes necessary to bring the rules up 
to standard and to add whatever new features have 
been developed in new industries that require atten- 
tion. 

Standardization rules have been drawn up and 
an attempt made to follow them in other countries, 
but in no country, as far as I know, have they been 
so generally accepted and so helpful to the industry 
as here in the United States. To a very large extent 
this is due to the close co-operation of the manufac- 
turers, operating engineers, and theoretical men here; 
but in other countries the tendency is to delegate it 
to the theoretical men, who draw up rules from mere 
theoretical knowledge, which no manufacturer or cus- 
tomer can follow or cares to follow, and therefore 
such standardization rules have occasionally been 
handicaps. 

It is natural that manufacturers’ engineers should 
have done most of the work in drawing up the rules, 
because the engineer who designs the machine, and 
afterwards follows it in test and is held responsible 
by the Commercial Department for its successful - 
operation, naturally knows the ins and outs of the 
machine better than can anyone else. He therefore 
knows better to what extent strict specifications should 
be made in order to get the best machine; and for him 
it is an advantage to see that specifications are high 
enough, so that he may not be held responsible for 
troubles that develop in his production outside. 

The reason that the Standardization Rules have 
been so successful is that, from the beginning, the 
principle has been very rigidly maintained that the 
performance should be specified and not the design 
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data. For instance, in an armature winding, it is 
proper to specify. the temperature, but it would be 
improper to specify current density. Any specifica- 
tions or, standards of design data are a handicap to 
the development of the industry, but the stanardiza- 
tion of performance has put a premium on designs 
which will make it possible to produce the same per- 
formance with a less amount of material and smaller 
apparatus, thus making the apparatus cheaper to 
manufacture, 

Another mistake which has been carefully avoided, 
and which has been made especially by our European 
friends, is the attempt to specify size, speeds, ete. 
Such specifications tend to stop the advance of the art. 

As I have already stated, the result has been ac- 
complished by the co-operation of all representatives 
of the electrical industries in the country, and there- 
fore the rules have not met with much difficulty in 
finding general acceptance. 

We now come to a more specific discussion of 
some of the leading features of the Standardization 
Rules: 

Classification of Apparatus. Classifying apparatus 
as motors and generators was entirely unsuitable. 
If it is desired to classify and draw up rules for meas- 
uring efficiency and specify what performance should 
be expected from motors, it is evident that synchro- 
nous motors, direct current shunt motors, induction 
motors and railway motors cannot be put in the same 
group. They are entirely different types of apparatus. 
Neither can synchronous generators, direct current 
commutating generators, and induction generators 
be put in the same group. Again, a direct current gen- 
erator and direct current motor are practically the 
same machine. A direct current motor can be run as 
a generator, and inversely, a direct current generator 
can be run as a motor. A synchronous motor and an 
alternating current generator are the same class and 
type of machine, and the specifications for the per- 
formance of each would be the same. There may be 
some quantitative differences of a minor nature, as 
for instance, if a synchronous machine is designed to 
operate only as a motor, a higher armature reactance 
is chosen than if the machine is designed to operate 
only as a generator. We also have compound motors 
and shunt generators, and a definite line cannot be 
drawn between generators and motors; but there 
is a distinct dividing line between commutating ma- 
chines and synchronous machines and between induc- 
tion motors and synchronous motors. In many cases 
machines are installed where it is impossible to say 
whether they are generators or motors. Today they 
may be running as synchronous motors and tomorrow 
as generators. It is common in steam stations or 
water power plants to install synchronous motors to 
receive power from the transmission line and drive 
other apparatus, such as commutating machines for 
railway work, etc. During a period of low water it 
may not be possible to get power enough from the 
water and the synchronous motor has to be started 
as an alternating current generator. That is a very 
common thing. It became necessary to find a classi- 
fication of electrical apparatus based on its nature, 
structure, and construction, and not on the particular 
use to which it happens to be put. 
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As an illustration of the confusion which existed 
in nomenclature of electrical apparatus before these 
rules were generally accepted, | mention the converter 
and transformer. It just happened that when the 
Westinghouse Company started to build alternating 
current transformers they called them converters. 
When the Thomson-Houston Company, the predeces- 
sor of the General Electric Company, started to build 
transformers, they called them transformers; so 
the same type of apparatus went by the name of con- 
verter in the Westinghouse Company and transformer 
in the General Electric Company. A _ synchronous 
converter was developed by the Westinghouse Com- 
pany which they called a rotary transformer, because 
the stationary apparatus was called a converter ; and the 
General Electric Company, which has used the name 
transformer for stationary apparatus, naturally called 
the other a rotary converter. This is one illustration 
of the different definitions which were applied to the 
same things. The Standardization Rules adopted 
what appeared to be the best practice, and in this case 
adopted the name transformer because it had come 
into general use by other people. Rules were drawn 
up to establish as definitions those terms which ap- 
peared to the committee as representing the best prac- 
tice and were most generally accepted. Then we find 
definitions of quantities like load factor, saturation 
factor, pulsation, etc., which had to be standardized 
so as to mean something definite. 

With the advance of the art, this work has been 
expanded and new chapters inserted. The procedure 
which has been followed is never to standardize any- 
thing until best practice has already crystalized upon 
some definite form, and not to create definitions, but 
accept those definitions toward which good practice 
tends and which therefore can easily be accepted. It 
is no longer the definition of a competitive company, 
but a definition of the Institute, an impartial body. 
A company may hesitate to change the name of its 
apparatus and adopt the name used by a competitor, 
but there can be no hesitation to adopt the name given 
to it by the general body of the Institute; and this 
tends to uniformity, which is not only desirable but 
absolutely necessary. 

Then comes the second part of the rules, covering 
specifications of performance of apparatus, and tests; 
that is, how the apparatus should perform and how 
this performance should be determined by test. It 
can be readily appreciated that one of the most im- 
portant considerations is efficiency—the definition and 
determination of efficiency—and one of the most im- 
portant features of the work done by the rules is the 
establishment of a method of measuring efficiency by 
adding the losses, making that method safe by care- 
fully scrutinizing the losses and showing how they 
should be measured. These efficiency specifications 
and the method of making tests are well worth care- 
ful study, because they are really the general standard 
for testing electrical apparatus. 

In the matter of insulation, which is an important 
one, attention is directed to the importance of high 
voltage tests and the relative unimportance of meas- 
uring the ohmic resistance of insulation. The ohmic 
resistance of the insulation is increased by baking, and 
in this way one could get 50 megohms or more; but 
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this is liable to weaken the dielectric strength of the 
insulation. Tests of ohmic resistance are desirable as 
merely showing that there is no great leakage, but 
they do not show how the insulation will perform, 
which performance is given by the dielectric test. A 
standard of one minute has been established for tests 
for dielectric strength. It is unsafe and objectionable 
to extend the time of test much longer, because of 
harm to the insulation. High voltage tests must be 
made at voltages very much higher than those to 
which the insulation will be normally subjected, and 
such high voltage puts a strain on the insulation which 
deteriorates it. Therefore, the test should not be con- 
tinued longer than necessary to make sure that the 
voltage is there, and one minute is sufficiently long 
for this purpose. With some kinds of apparatus, how- 
ever, a half hour is specified. With some apparatus 
half an hour is not so bad, although a minute is bet- 
ter. Naturally when saying a minute is better, the 
same test is intended to be applied. One minute at 
25,000 volts is preferable to half an hour at 10,000 
volts. The shorter the time the voltage is kept on, 
with correspondingly higher voltage used to get the 
same severity, the less will be the deterioration of the 
insulation. Apparatus must be tested with at least 
twice its rated voltage—twice the rated voltage of 
the circuit to which the apparatus is to be connected— 
except, of course, on machines for very low voltage, 
on which tests are made at a voltage much higher in 
proportion. There would be no sense in testing a 
100 volt machine at 200 volts; but when you come to 
10,000 volt apparatus, the test which experience has 
shown is sufficiently high, but not too high, is 20,000 
volts, which really means four times the normal volt- 
age strain. The reason that this is necessary is be- 
cause of the abnormal conditions of operation which 
may occur. On a high voltage system, if one side 
of the winding becomes grounded, the whole rated 
potential is exerted between the winding and the iron; 
and in normal operation, during conditions which we 
must expect frequently, voltages occur which last 
but for a small fraction of a second that are as high 
as the testing voltages of the apparatus. No insulat- 
ing material can stand higher voltages momentarily 
than continuously. It would not be safe to lower 
the testing voltage. Once it was done. It was very 
difficult to test alternators at double voltages. At 
that time a 20,000 volt alternator could be built that 
could be tested at 30,000 volts, but which would not 
stand 40,000 volts. Since the engineers agreed that it 
would be desirable to have such alternators, they asked 
the Standardization Committee to lower the specifi- 
cation for high voltage apparatus to 1% times the rated 
voltage. All kinds of breakdowns followed the intro- 
duction of this practice, and we came back to the 
double voltage, and experience has shown that the 
double voltage is not too high and not too severe a 
test. 

Then going further, overload capacities is another 
point. Very great difficulty existed formerly in com- 
paring our apparatus with foreign makes, and it has 
often been noticed how superior the continental com- 
panies are in their designs; how much smaller and 
cheaper their smaller motors are; but they do not 
follow the Institute rules, and a 5 h. p. motor may 
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mean a very different thing with them from what it 
does with us. It may mean a motor which can give 
power at but 5 h. p. or it may mean a motor which 
can continuously carry power averaging 5 h. p.; some- 
times going below that figure. The tendency here in 
America has been to rate the apparatus at the average 
output which it can give. Without any guidance of 
standardization rules, the tendency has been very 
often to rate apparatus at the maximum which it can 
perform. Naturally, where these two classes of appa- 
ratus are compared, the one appears very much larger 
and more expensive than the other. The uniform 
rating which has been established as a minimum is 25 
per cent overload for two hours, and for motors or 
apparatus which may go out of service by reason of 
excessive overload, 50 per cent overload for one min- 
ute. One minute means that it shall be able to carry 
50 per cent overload at least, without stopping, fall- 
ing out of step, or doing anything to interrupt oper- 
ations. 

Now as to temperature rise: The uniform rating 
of 50 deg. C. rise by resistance and 40 deg. C. by 
thermometer has been established for all apparatus, 
with a few exceptions. Commutators and brushes 
are, allowed 5 deg. C. more. In looking over these 
specifications we must naturally realize that they do 
not attempt to represent best practice, but the maxi- 
mum safe value. It does not mean best practice to 
specify 50 deg. C.; very commonly 40 deg. C. is called 
for. In drawing up general specifications, it is not 
safe to permit a rise of more than 50 deg. C. 

I have spoken of Standardization Rules, but 
really, as they stand at present, they constitute a list 
of all electrical apparatus, and very few, if any, kinds 
of apparatus which is used or contemplated in any 
electric light or power system, are not mentioned, 
described and classified in those rules sufficiently for 
an engineer to be able to handle them and know what 
to do with them, and specify their performance. In 
this respect they are more complete than any text 
book of electrical engineering I know of, for during 
the last twelve years so many people have worked 
on them, studied them, and discussed them, that they 
have really become a very complete compendium or 
dictionary of electrical apparatus in the matter of its 
performance and test. 


EXAMINATION FOR HYDRAULIC ENGINEER. 


The United States Civil Service Commission an- 
nounces an examination on February 16,17, 1910, to fill 
vacancies as they may occur in the position of hy- 
draulic engineer in the Water Resources Branch of the 
Geological Survey. The salaries range from $1200 or 
less to $2400 per annum and will be determined chiefly 
by the character of the training and experience of the 
eligibles. 

The examination will consist of the subjects men- 
tioned below, weighted as indicated: 


Subjects. Weights. 
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945,393. Internal-Combustion Engine. William H. Hol- 
lopeter, Portland, Ore. In an internal combustion engine pro- 
vided with inlet and exhaust valves, a means for operating 
said valves comprising rock arms for moving the valves to the 





open position, a cam shaft for operating the rock arms and 
capable of longitudinal movement, and bearings for said shaft 
movable about an axis parallel and displaced with reference 
to the longitudinal axis of the shaft. 


945,671. Oil-Switch. Henry P. Ball, New York, N. Y., as- 
signor to General Electric Company. An electric switch con- 


fs 





tact comprising two annular guides, and a contact ring con- 
sisting of a plurality of laterally yielding contact segments in- 
terposed between said guides and annular channels in said 
contact ring engaged by said guides. 


945,018. Electromagnet. Lawrence Connell, Jr., Port- 
land, Oregon. Filed July 2, 1906. In an electromagnet the com- 
bination of two magnet members, one having a relatively small 


St 








core and high winding and the other a relatively larger core 
and low winding, an armature associated with said magnet 


members and arranged to be acted upon by the latter in oppo 
sition to each other, and a source of electric energy con- 
nected with and common to both magnet members, whereby 
they are simultaneously energized and act in opposition to 
each other and the magnetic strength of one or the other pre- 
ponderates as the amplitude of the current varies. 


945,715. Apparatus for the Manufacture of Gas. Alexan- 
der M. Gow, Edgewood Park, Pa., assignor, by mesne assign- 
ments, to The Westinghouse Machine Company. The combi- 
nation in a gas producer, of a gas generating chamber pro- 
vided with a fuel admission aperture, a blast admission port 
located below said aperture and a gas delivery port located 





near the top of said chamber, a reciprocating plunger for forc- 
ing successive charges of fuel through said aperture in a line 
substantially parallel to the walls of the chamber, means for 
introducing fuel ahead of said plunger and a water sealed 
ash removal port communicating with said chamber and 
located below said blast admission port. 


945,027. Electric Liquid-Heater. Oscar. H. Fiddes, San Fran- 
cisco, Cal. In an electric liquid heater, the combination of a 
liquid heating chamber, a coil of resistance wire around the 





same, a reservoir above the heating chamber, a pipe connect- 
ing the bottom of the reservoir to the bottom of the heating- 
chamber, a vent-pipe leading from the top of the heating- 
chamber to the atmosphere above the top of the reservoir, and 
a stop-cock on the vent-pipe above the bottom of the reservoir. 
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The excellent showing made by the 15 cycle single 
phase series motor in the Visalia electrification in 
central California does much to 
confirm the preference for this 
frequency as expressed nearly three 
years ago by Mr. L. B, Stilwell, 
the present president of the American Institute of 
Electrical Engineers, and Mr. H. St. Clair Putnam, in 
a paper read before the Institute in 1907. These engi- 
neers stated that “The fundamental, and, as it would 
appear, controlling reason which leads to this con- 
clusion is the fact that within given dimensions a 
materially more powerful, efficient and generally ef- 
fective single phase motor can be constructed for 15 
cycle operation than is possible if 25 cycles be secured.” 

This question is again being agitated this week at 
the New York meeting of the Institute in a paper, “On 
the Space Economy of the Single Phase Series Motor,” 
by William S. Franklin and Stanley S. Seyfert. They 
demonstrate that a reduction of the frequency in- 
creases the power factor of a motor, thereby showing 
the importance of using low frequency alternating 
current. for a single phase series motor. 


Low Frequency 
Motors 


President Taft has submitted to Congress the first 
of his special messages dealing with questions not 
treated in his regular message of 
Federal Charter last November. This document is 
for Corporations principally concerned with pro- 
posed changes in the laws govern- 
ing corporations. In its entirety it is characterized by 
a frank recognition of existing conditions and the 
disastrous result of making any sudden change. li 
President Taft were an engineer, and not a lawyer, he 
might have likened the damage to our material pros- 
perity that would result from abruptly checking its 
onward course, to the danger of throwing a tie in front 
of a rapidly moving express train. Modern methods 
of business are the result of evolution; it is folly to 
attempt to change them by revolution. 

The President indicates that the consolidation of 
plants and capital have lowered the cost of production, 
and produced economy in management to which may 
be ascribed much of our commercial supremacy. He 
shows how it is possible for a corporation to secure 
the benefits of organization without violating the laws, 
but he also realizes that there are monopolies engaged 
in the illegal restraint of trade. Their securities are 
widely distributed: among thousands of innocent in- 
vestors. Their employes and the tradesmen dependent 
upon them are guilty of no wrong-doing. The Presi- 
dent fears the result of hasty enactment of drastic 
legislation, and offers in lieu thereof a sane and con- 
servative method by which the needed changes may 
be gradually accomplished. 

His most significant statement is that the wrong- 
doers are to be punished. This will be done without 
harming the business interests of the country. He 
therefore proposes that all corporations doing an inter- 
state business be invited to reorganize under a Federal 
charter, that will provide for public supervision, thus 
fostering “a continuance and advance of the highest 
industrial efficiency without permitting industrial 
abuses.” 
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PERSONALS. 
John Martin has returned to San Francisco from the East. 


- A, M. Hunt, consulting engineer, has returned to San 
Francisco from the South. 


Andrew Carrigan won the golf tournament at the outing 
of the Pacific Coast jobbers at Del Monte, California, last 
week. 


W. J. Davis, Jr., Pacific coast engineer of the General 
Hlectric Company, has gone to Los Angeles for a short busi- 
ness trip. 


Frank H. Short, has been spending a few days in San 
Francisco, after his Eastern trip, before returning to his home 
in Fresno. 


E. J. Koppitz has been appointed chief engineer of the 
San Vicente Lumber Company with headquarters at Santa 
Cruz, California. 


M. H. Grover, manager San Vincente Lumber Company, 
was in San Francisco Wednesday and Thursday, making pur- 
chases for his electric plant. 


George H. Tinker has been made general manager of 
The Caldwell Bros. Co. of Seattle and Louis Walber manager 
of the machine tool department. 


C. F. Elwell, president of the Poulson Wireless Telephone 
and Telegraph Company, has returned from the East with C. 
Schou, C. Albertus and P. L. Jensen, engineers from Copen- 
hagen. 


A. L. Wilcox, formerly chief of construction for the Pacific 
Gas & Electric Company, is now with the San Francisco Fire- 
proofing Company, with headquarters in the Metropolis Bank 
Building, San Francisco. 


C. H. Rattray, a construction engineer of the General 
Electric Company, has gone to Skagway, Alaska, to install 
a Curtis steam turbine generator. It will supply current to 
the White Pass & Yukon Railroad Company for lighting and 
power. 


C. R. Dederick, formerly secretary and treasurer of the 
New England Electric Company of Denver, Colorado, has re- 
cently gone into the jobbing business at Portland, Oregon, 
The firm name is Dederick Electric Supply Co.; location 86 
Seventh street. 


R, J. Cash, Jr., a salesman for the General Electric Com- 
pany, with headquarters in Portland, was a visitor in the 
company’s San Francisco office during the past week. He re- 
ported considerable activity in power and lighting business 
for this time of the year in his territory. 


Wynn Meredith of Sanderson & Porter’s San Francisco 
office, left last Thursday for Victoria, B. C., on business con- 
nected with a large extension of the electric power plant of 
the Vancouver Island Power Company. Mr. Meredith’s trip 
will be extended on to New York and he will return via the 
South after an absence of about six weeks. 


Cyrus Avery Whipple, recently engaged in developing the 
power system of the U. S. Navy Yard at Bremerton, has re- 
signed to accept the position of assistant electrical engineer 
of the British Columbia Electric Co., Ltd., of Vancouver, 
B. C., in the construction of its Fraser Valley power and 
railway system which extends sixty-four miles up the valley 
and provides light and power to the towns along the route, 
besides passenger and freight service. 


OBITUARY. 


John Waller, an expert lineman, employed by the San 
Joaquin Light and Power Company of Fresno, Cal., was elec- 
trocuted January 6th while stringing wires on the company’s 
line near Crane valley. He pulled a telephone wire with which 
he was working into contact with a high potential power wire 
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carrying 30,000 volts, and the current passed through his 
body, causing instant death. 

Albert McBride of Port Costa, employed at the. sub- 
station at the foot of the 234-foot north tower of the Pacific 
Electric Company’s transmission cable across the Carquinez 
Straits, was instantly killed January 6th by coming in contact 
with the high-tension current at the top of the tower. Mc- 
Bride’s body produced a short circuit and temporarily inter- 
rupted the service. 


IN MEMORIUM. 
(By one of his associates.) 

Phineas Kellog Guild, known to many of the younger gen- 
eration of the electrical fraternity, departed from this life 
on the sixth day of this new year. 

“Pete,” as he was affectionately termed by his associates, 
made his acquaintances his life-long friends by virtue of his 
frank, old-fashioned honesty, his earnestness and the at- 
tributes which make sterling character, softened with a kind 
and gentle nature which lived beneath his rugged frame, but 
beamed in his every act. True to the strain of his fore- 
fathers which gave us the Lincoln and the Guilds. Never 
was heard from him an ill word against any man, and the 
love he gave was given him. The kind and gentle heart which 
made him beloved, throbbed in ecstasy for his two beautiful 
little ones and the stricken wife, who grieve at its stillness. 

His business transactions were characteristic of their 
creator and were distinguished for their exactness and their 
definiteness in every detail. For some years he was manager 
of one of the trading stations of the Alaska Commercial Com- 
pany in Alaska, and later superintendent of the Cloverdale 
Light and Power Company in California. He became iden- 
tified some two years ago with the San Francisco sales force 
of the Westinghouse Electric and Manufacturing Company, 
and successfully handled their business in Northern Califor- 
nia. Taken, as he was, a simple child of nature fresh from 
her green hills, and thrown into the seething vortex of com- 
petitive and complex commercialism, he struggled bravely 
against this force, which eventually shattered the sensitive 
nerves, deranged the beautiful mind and claimed this noble 
one as its sacrifice. 

TRADE NOTES. 

The National Wood Pipe Company of Portland recently 
completed the installation of one-half mile of 8-foot wood pipe 
line for the Entiat Light & Power Company, Wenatchee, 
Wash. 

The Southern Pacific Company announces that a person- 
ally conducted Mardi Gras excursion train will leave San 
Francisco for New Orleans on January 29, 1910, at a round-trip 
price of $67.50. 

The Portland Cement Company will begin immediately 
construction of a 1500 barrel plant at Oswego, Oregon, to 
duplicate their present plant at El Paso. It will be run by 
electricity; 1700 k. w. plant. 

The Oregon Iron Works is installing at Oswego two 500 
k. w. hydroelectric units, generators, Westinghouse 3-phase, 
driven by Pelton-Francis turbine; normal operation head, 87 
feet. The source of water is Tuwallatin River; storage res- 
ervoir at Sucker Lake, 3%x% miles, two 4-foot continuous 
stave pipe lines from the reservoir to the power house, 1200 
feet long. The installing engineers, Pacific Electrical Engi- 
neering Company. The plant is to be completed in 90 days. 


The Multnomah Mohair Mills is installing at Sellwood a 


150 k. v. a. Westinghouse Generator, 3-phase, 60 cycle, 220 
volt; Skinner automatic engine 15x15; Kewanee boiler 78x18; 
return tubular, and 42-inch horizontal McCormick water 
wheel. They will have individual motor drive, 28 Westing- 


house, 3-phase motors, aggregating 177 h. p.. A brick plant 
has been built and the installation of steam heating and fitting 
is being done complete by the Pacific Electrical Engineering 
Company of Portland. It will be completed early in February. 
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NEWS OF THE STATIONARY ENGINEERS 


PREAMBLE.—This Association shall at 
no time be used for the furtherance of 
i} strikes, or for the purpose of interferin 
j any way between its members and their 
i employers in regard to wages; recognizing 
i} the identity of interests between employer 
i} and employe, and not countenancing any 
i project or enterprise that will interfere with 
i} perfect harmony between them. 

Neither shall it be used for political or 
i religious purposes. Its meetings shall be 

, — devoted to the business of the Association, 
and at all times ecchenain shall be given to the education of 
engineers, and to securing the enactment of engineers’ license 
laws in order to prevent the destruction of life and property in 
the generation and transmission of steam as a motive power. 


California. 


No. 1. San Francisco, Thursday, 172 Golden Gate Ave. 
P. L. Ennor. Sec., Herman Noethig, 816 York St. 


No. 2, Los Angeles. Friday, nares Hall, 116% E. Third St. 
Pres., J. F. Connell. Fin, Sec., Harry Notthoff, 1307 Win- 
field St. Cor. Sec., W. T. W. Curl, 4103 Dalton Ave. 


No. 3. San Francisco. Wednesday, Merchants’ Exchange Bldg. 
Sec., David Thomas, 914 O’Farrell St. 





Pres., 


No. 5. Santa Barbara. Geo. W. Stevens, 2417 Fletcher Ave., 
R. R. No. 2. 

No. 6. San Jose, on er. Pres., W. A. Wilson, Sec., Lea 
Davis, 350 N. 9th St. 

No. i Fresno. oon A. G. Rose. Sec., E. F. Fitzgerald, Box 

No. 8 Stockton. Thursday, Masonic Hall. Sec., S. Bunch, 626 


E. Channel St. Pres., H. Eberhard. 


Oregon. 

No. 1. Portland. Wednesday, J. D. Asher, Portland Hotel. 
Pres., B. W. Slocum. 

No. 2. Salem. A, L. Brown, Box 166. 

Washington. 

No. 2. Tacoma. Friday, 913% Tacoma Ave. Pres., Geo. E, Bow- 
man. Sec., Thos. L. Keeley, 3727 Ferdinand St., N., Whit- 
worth Sta, 

No. 4. Spokane. Tuesday. Pres., Frank Teed. Sec., J. Thos. 
Grester, 0601% Cincinnati St. 

No. 6. Seattle. Saturday, 1420 2d Ave. Pres., H. R. Leigh. 
Sec., J. C. Miller, 1600 Yesler Way. 





should be addressed to the Steam Engineering Editor. 








PRACTICAL MECHANICS. 


Paper No. 3.—Machines and Their Motions. 


Professor Alex B. Kennedy has defined a machine as “a 
combination of resistant bodies whose relative motions are 
completely constrained, and which serve by these relative mo- 
tions to transform the energies at our command into any 
special form of work.” 

The points of this comprehensive definition which merit 
careful notice are: . 


First—That a combination of bodies is necessary to con- 
stitute a machine. 


Second—That the bodies must be resistant. 

Third—That their relative motions must be completely 
constrained. 

Fourth—That motion is an essential condition, as other- 
wise energy will not be transformed. 


We must therefore have at least two bodies for a machine 
and their motion relative to each other must be completely 
constrained by some form of contact. The form of the por- 
tions in contact will determine this motion. 

If this contact is a surface contact we designate the two 
portions as a lower pair. 

If but a point or line contact, they are called higher pairs. 

The most familiar forms of machine contacts are lower 
pairs, the journal and bearing being a case of pure rotation, 
while the prismatic guide of the steam engine is an example 
of a lower pair in rectilineer translation. 

In our next paper we will take up the determination 
of. the instantaneous center in a general case and then con- 
sider its application to the determination of relative linear 
velocities and relative angular velocities. 
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EFFICIENCY TESTS OF MELVILLE GEAR. 


In a recent issue of Power and the Engineer it is stated 
that when the Melville and Macalpine experimental reduction 
gear was first erected and started on September 7, 1909, ex- 
tensive preparations had been made to determine the effi- 
ciency of the apparatus on the assumption that there might be 
a transmission loss of at least 5 per cent. After calculating 
the results of a few preliminary trials, it was found that 
the apparent efficiency was over 98 per cent, and this raised 
the perplexing question as to how to determine this unex- 
pectedly small transmission loss with a satisfying degree of 
exactitude, 

According to H. E. Longwell, an endurance test at maxi- 
mum load and speed was started at 3:15 p. m., on October 16, 
1909, and continued until 7:15 a. m. on October 18, or a total 
of 40 hours. The load was applied by hydraulic dynamometer. 
During this trial the following average conditions were main- 
tained: 
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There was nothing in the operation of the gear to indi- 
cate that this load might not be carried indefinitely. 

There being no way in which to measure the indicated 
horsepower of a steam turbine, it became necessary to estab- 
lish the exact brake horsepower in some other way. There 
is one characteristic of the steam turbine that makes it pos- 
sible to calibrate any particular machine, in such a way that 
its output in effective horsepower at any instant may be deter- 
mined with greater accuracy than it is possible to determine 
even the indicated horsepower of a reciprocating engine. As 
long as the speed and exhaust pressure are maintained con- 
stant, the absolute inlet pressure of commercially dry steam, 
at any instant, is a very accurate measure of the brake horse- 
power the turbine is developing. 

By substituting for the reduction gear a dynamometer 
connected directly to the turbine shaft, and operating the tur- 
bine at a fixed speed, and with a constant vacuum in the ex- 
haust pipe, the inlet pressures corresponding to different loads 
at this speed may be determined. 

While the efficiencies as calculated from these observa- 
tions are consistent and uniform over the whole range of 
observations, a check of the efficiency figures was made as 
follows: 

The gear is lubricated by circulating a copious supply 
of oil under a head of about 10 pounds, through the bearings, 
and through a spray which plays continuously on the teeth of 
the wheels. The transmission loss in the gear, therefore, 
appears as heat in the oil. The heated oil coming from the 
gear is passed through a cooler which is very like a surface 
condenser with cold water circulating through the tubes. By 
measuring the quantity of oil circulated and noting the rise 
in temperature in passing through the gear, a close approxima- 
tion of the number B.t.u. lost per hour in friction is obtain- 
able. 

Giving due weight to both methods of measurement, it was 
found that at approximately 500 horsepower, with the turbine 
running at 1500 revolutions per minute, the efficiency of the 
gear is more than 98.5 per cent. Less elaborate and extensive 
determinations show an efficiency of 98 per cent. 


PERSONALS. 


Chas. S. Olmstead, chief engineer of Hotel Del Monte, 
was a visitor to San Francisco during the first of this week. 


C. A. Eastwood has succeeded C. E. Stevenson as chief 
engineer of the San Francisco Gas & Electric Company's 
Station “A,” It is understood that the latter, who occupied 
the above position, for six years has accepted a position at 
Coalinga in connection with the Pauson oil interests. 
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CABINETS 

FA. Formed and built-up steel boxes and steel lined 
wooden boxes, including types Nos. 236, 336, 136 and 436. 
With or without slate gutters and with wood or steel fronts, 
with or without glass panels. Approved Dec. 14, 1909. Manu- 
factured by 

Frank Adam Electric Co., 904-914 Pine St., St. Louis, Mo. 


CONDUIT BOXES, FLOOR OUTLET. 

“Fullman” Watertight Floor Outlet Boxes, adjustable and 
non-adjustable types. Non-adjustable, Cat. No. 481. Adjust- 
able, Cat. Nos. 402, 403, 404, 422. Also gang boxes, Cat. Nos. 
448 to 452 inclusive, with adjustable frame for leveling the 
cover of box. All the above with brass cover plates and out- 
let nozzles. Approved Dec. 20, 1909, Manufactured by 


Steel City Electric Co., 1207 Washington Ave., Pittsburg, Pa. 


CONDUIT, UNLINED. 
“Electroduct” and “Xduct.” Approved Dec. 1, 1909. Man- 
ufactured by 
American Circular Loom Co., 45 Milk St., Boston, Mass. 


FIXTURES. 

Tungstolier Folding Fixtures—straight electric. These 
fixtures are completely wired and are of special design which 
permits them to be packed in a small compass. Anti-vibratory 
suspensions are used as a protection for the Tungsten lamps. 
Approved Dec. 20. 1909. Manufactured by 


The Conneaut Company, Conneaut, Ohio, for Tungstolier Com- 
pany, Cleveland, Ohio. 


LAMP ADJUSTER. 

“Eclipse” Lamp Adjuster. Mechanical system consisting 
of a fixed and movable pulley with cord passing over the 
same, arranged to support an incandescent lamp. With ap- 
proved re-enforced portable cord having outer rubber jacket 
and braid over the whole, such conducting cord may be used 
to run over the pulleys. With approved pendant cord a sep- 
arate cord or small rope is arranged to pass over the pulleys, 
suitable clamps being provided for attachment to the con- 
ductor. Approved Dec. 20, 1909. Manufactured by 


J. W. Carter & Co., Abilene, Texas. 


PANELBOARDS. 

Metering panelboards. Two or three-wire, 125 and 250 
volts. “McWilliams Universal’; with knife switches and cart- 
ridge enclosed fuse cutouts in branch circuits. “McWilliams 
Meterite’”; employing a special type of construction having 
screw rings formed in the branch bus bars to serve as recepta- 
cles for Edison plug fuses. Approved when installed in ap- 
proved cabinets; Dec. 24, 1909. Manufactured by 


J. Lang Electric Co., 421 N. Lincoln St., Chicago, Ill. 


RECEPTACLES, STANDARD. 

“Pp & S..” 3 A., 250 V., Cleat, Cat. Nos. 61870 (870), 61871 
(871), 64369 (821) and 66612 (822). Moulding, Cat. Nos. 
61670 (670), 61770 (770), and 100136. Sign or Conduit Box 
Type, Cat. Nos. 975, 61072 (1072), 61777 (777), 61973 (973), 
61977 (977), Removable Ring Types, Cat. Nos. 61577 (577), 
61578 (578), 61877 (877), 61988 (988), also 61900 (900), for 
use only in borders of double faced metal panel signs, and 
61960 ready wired for sign work with receptacles spaced 4 
inches on centers. This receptacle is also furnished wired 
with No. 12 or No. 14 wire and with spacings 5-30 inches on 
centers. Condulet Receptacle, Cat. No. 88259. Approved Dec. 
17, 1909. Manufactured by 

Pass & Seymour, Inc., Solvay, N. Y. 
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APPROVED ELECTRICAL DEVICES 


RECEPTACLES, WEATHERPROOF. 

“P. & S.’ 3 A. 250 V. Cat. Nos. 820, 61160 (1160), 61161 
(1161), 61163 (1163), 61972 (972), 61974 (974), and 62358 (872). 
Also Cat. No. 61971 (971) for use only when installed where 
exposed to rainfall. Approved Dec. 17, 1909. Manufactured by 

Pass & Seymour, Inc., Solvay, N. Y. 


RHEOSTATS. 

“C. H.” Lever type treadle controller 1-7 to 1-4 h. p. 125 
or 250 v. Combination motor starting and speed control 
device operated by means of a spring actuated rod attached 
to the moving contact arm. Approved Dec. 20, 1909. Manu- 
factured by 

The Cutler-Hammer Mfg. Co., Milwaukee, Wis. 


SOCKETS, STANDARD. 

“P. & S.” Brass Shell Sockets. Key, “Snap Cap” Cat. Nos. 
440, 442 and 444, “Bayonet” Cat. Nos. 61059, 61060, 61063, 
61065, 61157 (157), 61357 (357), 61457 (457), and 61557 (557). 
“Protectus” Cat. Nos. 100421, 100423, 100425, 100427-100429 


incl. “Passmour” Cat. Nos. 100412, 100414, 100416, 100418- 
100420 incl. Keyless, “Snap Cap” Cat. Nos. 441, 443 and 
445. “Bayonet” Cat. Nos. 60157 (0157), 60357 (0357), 60457 


(0457), and 60557 (0557). “Protectus” Cat. Nos, 100422, 100424, 
and 100426. ‘“Passmour” Cat. Nos. 100413, 100415 and 100417. 
Also the above types with shadeholders attached. Approved 
Dec. 17, 1909. Manufactured by 


Pass & Seymour, Inc., Solvay, N. Y. 


“P. & S.” Porcelain Shell Sockets. Key, Cat. Nos, 61217 
(217), 61227 (227), 61317 (317), and 61327 (327). Keyless, Cat. 
Nos. 60217, (0217), 60227 (0227), 60317 (0317) and 60327 (0327). 
Approved for use only in places where they will not be ex- 
posed to hard usage; Dec. 17, 1909. Manufactured by 

Pass & Seymour, Inc., Solvay, N. Y. 


SWITCHES, AUTOMATIC. 

“Economy” Time Switch, 6 A., 125 V., 3 A., 250 V. An 
alarm clock mechanism arranged to open lighting circuit 
at predetermined time by operation of an approved pendant 
snap switch. Report December, 1909. Features criticised in- 
clude the following: Marking not complete; manufacturer 
does not show suitable case for enclosing switch and clock 
mechanism. Dec. 22, 1909. Manufactured by 

Economy Time Switch Company, Herington, Kans. 


SWITCHES, COMBINATION CUT-OUT. 

“Hill” 30 A., 250 V. Knife switch ane Edison plug cut- 
outs, mounted on a porcelain base. Approved Sept. 23, 1909. 
Manufactured by 

Taunton-New Bedford Copper Co., Taunton, Mass. 


SWITCHES, PENDANT SNAP. 
“C. H.” 6 A., 125 V., 3 A., 250 V., and 10 A., 125 V.,5 A., 250 
V. Approved Nov. 11, 1909. Manufactured by 
The Cutler-Hammer Mfg. Co., Milwaukee, Wis. 


“Inductor Compensator” Type B. A transformer for use 
in are lamp circuits of moving picture machine outfits. Pri- 
mary voltage 110, Secondary ampers 35-60. Approved Nov. 15, 
1909. Manufactured by 

Don J. Bell, 217 W. Illinois St., Chicago, Ill. 


WIRES, SLOWBURNING. 

Insulation consisting of three braids. See Rule 43, Na- 
tional Electric Code. Tag on coil to read, “Nat’l Elec. Code 
Standard.” Marker: Yellow thread woven in inner braid. 
Approved Nov. 8, 1909. Manufactured by 

The Wire and Cable Co., 241 Guy St., Montreal, Canada. 
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A MOTOR-DRIVEN DOUGH-MIXER. 


Modern electrically-driven machinery has lightened the 
work of the large kitchen and bakery just as it has taken an 
important place in other lines of production where methods 
of manufacture are more completely standardized. 





The tedious labor of dough-mixing, egg-beating, etc., is 
performed economically and quickly by the electric motor, 
while the work done is considerably more thorough than that 
accomplished by human agency. The superior sanitary ad- 
vantages of the electrically-driven apparatus are also im- 
portant considerations in the preparations of a foodstuff. 
Moreover, the mixture is assured to be uniformly and com- 
pletely worked, without the attention of a skilled operative 
or baker. 


A useful form of cake-mixer and egg-beater is shown in 





Motor Driven Dough Mixer. 


the accompanying illustration. This shows a one-half horse- 
power Westinghouse alternating-current motor driving a 
“Baby Grand” dough-mixer, built by the Read Machinery 
Company, York, Pa. The little motor, whick is of the two- 
phase, 60-cycle, “CCL” type, runs at 1740 revolutions per 
minute, driving the pulley on the mixer at 350 revolutions. 
Through the arrangement of a nest of gears, three speeds 
are obtainable at the mixer paddle. 


The model shown has its pan equipped with a hot-water 
bath for making warm batches. In the size of machine 
shown, two pans are provided, of five and ten gallons capacity, 
respectively. Several different paddles are also furnished, 
each especially suited to some certain consistency of the 
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mixture and the speed at which it is to be worked. The pan 
is. raised and lowered by the handwheel and worm seen 
paralleling the standard. 


Special attention is called to the peculiar motion de- 
scribed by the mixing paddle which, by an arrangement of 
plantetary gears, is kept rotating while it revolves about the 
center of the pan. The resulting “cutting” and mixing action 
is most similar to that of hand-mixing, and produces a quality 
of batch which is nearest like that of the hand-mixed dough. 
The result is obtained, however, much more quickly and thor- 
oughly than is possible in the old hand-kneading processes. 


NEW YORK FACTORY OF CUTLER-HAMMER MFG. CO. 

The Cutler-Hammer Mfg. Co. of Milwaukee, Wis., has 
recently completed a new factory in New York City devoted to 
the manufacture of electric controlling devices. The new 
building is in the Borough of Bronx, facing on Southern boule- 
vard, 144th street and Timpson place. It is five stories in 
height, contains about 100,000 square feet of floor space and 
is of steel and brick construction throughout. 

Electric current for light and power is furnished by the 
New York Edison company, but provision is also made for an 





+ New Factory of Cutler-Hammer Mfg. Co. 


isolated, steam-driven electric plant in the basement of the 
building. The new factory also has a complete equipment 
for transforming the alternating current furnished by the elec- 
tric company into direct current, the latter being preferable 
for the operation of machine tools. 

The building is equipped with a thoroughly modern 
sprinkler system, including roof storage tanks of 50,000 gallons 
capacity, and a 100 horsepower electrically operated centrifugal 
fire pump with its 50,000 gallon cistern in addition. This 
together with the substantial construction of the building it- 
self, the excellent light afforded by reason of its location on 
three streets and the complete electric equipment for light 
and power make the Eastern plant of The Cutler-Hammer Man- 
ufacturing Company unquestionably one of the finest factory 
buildings in New York City. 


NEW CATALOGUES. 


Bulletin 6F from the Engineering Department of the 
National Electric Lamp Association is devoted to the tungsten 
250-watt multiple lamp, 100-125 volts. It also contains valu- 
able notes on illumination data and cost analysis, including 
revised data on all tungsten 100-125-volt multiple lamps. 
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THE SILENT WAVERLEY AT THE GARDEN SHOW. 


The display of Waverley Electrics at the Madison Garden 
Show in New York, January 8 to 15, 1910, included all their 
1910 models. 


The popular 75-C, four-passenger brougham, leads all 
others in sales this winter and attracted the chief attention 
of visitors. The lines of this car distinguish it from all other 
brougham or coupe designs that will be exhibited at the show 
and have a peculiar grace and quiet elegance that impress 
more the more closely the design is studied. The distinctive 
feature is the drop sill which is copyrighted, and therefore 
not found in other electrics. This makes possible the combi- 
nation of a true victoria body with the chaste lines of the re- 
movable brougham top, a most effective and satisfying whole. 
Other electric coaches are usually built on a straight sill and 
follow the less graceful curves of the stanhope body design. 


Twenty-eight different painting operations are employed 
in giving the Waverley coach bodies their perfection of finish; 
while the upholstering is in rich broadcloth or substantial 
leather of harmonious shades. The ample plate glass win- 
dows are furnished with silk curtains and the ceiling is up- 
holstered in expensive satin. An imported broad lace of new 
and elaborate pattern marks the panels of the doors, seats and 
windows. The floor cloth is a Wilton rug. 


The carriage is operated from within, the steering lever 
and interlocking controller being at the left of the rear seat 
with the volt-meter and double foot brakes immediately in 
front. Accident proof, trouble proof, practically fool proof is the 
character given to the Waverley controller, whose simplicity 
of operation and absolute safety may easily be demonstrated to 
any visitor. 


The driving mechanism of the silent Waverley is a trans- 
verse shaft drive attached to the body, completely encased 
and protected from dust and dirt and running in a continuous 
bath of oil. The power is transmitted from the motor through 
a silent flexible gear to the transverse shaft and then by a 
herring-bone gear to the floating rear axle. Efficiency, noise- 
lessness, and a complete absence of those numerous annoying 
troubles that go on the one hand with chain and sprocket 
drives and on the other with propeller-shaft, bevel-gear drives, 
are the characteristics of the Waverley transverse shaft drive, 
which is attached to all the Waverley models on exhibition 
at the show and is also mounted by itself and exhibited in 
active operation. 


The Waverley motor is larger than other electric carriage 
motors, built with unusual strength of parts, great efficiency 
and remarkable overload capacity. Choice of Exide, Waverley 
or National batteries is supplied with Waverley carriages, and 
in Model 75-C the battery is divided, 20 cells in the rear com- 
partment and 12 in front, all of 11 or 13 plates as specified. 


In this respect the mechanism of the brougham differs 
from that of the new Waverley roadster, model 78, a thor- 
oughly unique car built on the lines of a gasoline runabout. 
The peculiar racy effect of this “man’s electric” is obtained 
by combining 32 cells of battery all under a long front hood. 
The wheel steer also marks this car off from other Waverley 
models in all of which the side lever steer is given the pref- 
erence, though it is understood that the Waverley factory is 
in a position to equip any of its cars with steering wheels if 
desired. Back of the roomy two-passenger seat of the road- 
ster is a tool box surmounted by a folding rumble seat which 
makes this car accommodate three passengers with ease and 
comfort. With the exception of the differences noted the 
mechanism of the roadster is the same as that of model 75-C; 
but it is equipped for a speed of 25 miles an hour when de- 
sired. The car has a long wheel base for an electric, viz.: 
94 inches, and the length of the body is 108 inches. It is 
ironed for a mercerized cape top, and supplied with a wind 
shield when required, and is in appearance and performance 
a striking and unusual type of car. 
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Model 70-C two-passenger coupe is finished and furnished 
with the same care, taste and completeness as the Waverley 
brougham above described. It is a carriage of solid popular 
qualities with a record of fine achievements in regular service 
as well as in cross country stunts. A car of this model trav- 
eled recently from Indianapolis to Terre Haute on a single 
charge and drove about the streets of the latter town until 86 
miles were covered without recharging. 

Model 76 victoria phaeton is another extremely popular 
type of car in the form of a ladies’ summer carriage, which 
may be converted at will into either a brougham or coupe by 
changing the victoria leather top for a removable coach top. 
No electric carriage of any type or model has so many devoted 
admirers among the ladies as the Waverley Victoria. The 
same carriage may be used with buggy top or canopy top 
if desired, and is equipped mechanically in precisely the same 
way as the brougham and coupe. 

Finally the Waverley Company is represented by its stan- 
hope, model 74, with buggy top, straight sill and solid tires, a 
carriage of unusually distinguished appearance and thoroughly 
practical qualities. It is provided with ample protection for 
stormy weather, and like the 70-C is famous for numerous 
cross-country stunts. This car is especially popular with pro- 
fessional men for town and rural service. The practicing 
physician and visiting clergyman, as well as many substan- 
tial business men find it an indispensable vehicle for pro- 
fessional work. Altogether the Waverley exhibit this year is 
of unusual character and interest. 


BENJAMIN TUNGSTEN FIXTURE. 


A new tungsten fixture especially adapted for use in fac- 
tories, shops, warehouses, is being placed upon the market 
by the Benjamin Electric Mfg. Co. The accompanying cut 
illustrates its principal features among which are the 20-inch 
Porcelain Enameled Steel Reflector with 10%-inch inner 
reflector to assist in the downward radiation of the light, 





Benjamin Tungsten Fixture. 


8-inch stem of %-inch iron pipe, and Tungsten Shock Ab- 
sorber; 40, 60, 100-watt lamps may be used. In three and four- 
light fixtures the sockets are vertical; in five and six-light 
fixtures, at an angle of 15 degrees, thus permitting the use 
of larger units and increasing the lighting efficiency by mak- 
ing it unnecessary for the light of one lamp to pass through 
the others. 

Further information may be secured by addressing the 
company’s office, No. 151 New Montgomery street, San Fran- 
cisco. 


TRADE NOTE, 

G. M. Gest, the underground conduit contractor of New 
York and Cincinnati, has opened an office in the Hooker & 
Lent Building, San Francisco. The firm has been established 
in the East for about twelve years and have made a specialiy 
of the installation of underground conduits for electrical dis- 
tribution. Their initial undertaking on the Coast will be a 
conduit lead for the Pacific Gas and Electric Company in 
Oakland, Cal. 
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FINANCIAL. 


TACOMA, WASH.—Weil, Rotch & Co., have been awarded 
the $100,000 city power plant bonds at $102,155. 


BRAWLEY, CAL.—An election was held on Tuesday to 
vote on bonds for public improvements. Water system bonds 
for the sum of $40,000 were carried. 


PHOENIX, ARIZ.—City Attorney T. J. Prescott, has pre- 
pared a resolution for a bond election for a municipal lighting 
plant which will be submitted to the City Council, The bond 
issue will be for $300,000. 


SANTA CRUZ, CAL.—The City Council has decided to call 
a special election to vote upon a proposition of issuing $150,- 
000 in bonds for the rebuilding of the water system and for 
other public improvements. 


SEATTLE, WASH.—It is announced by T. A. Davis, man- 
ager of the John J. Sesnon Company, Mutual Life Building, 


that a syndicate of Englishmen represented by Col. Stuart — 


Weatherley, Waldorf-Astoria, New York, has purchased the 
electrical plant of his company at Nome, Alaska, and that 
the syndicate has $4,000,000 with which it will develop 
Alaska mining properties next year. 


SAN FRANCISCO, CAL.—The Union Trust Co. as trustee 
invites bids for the sale to it of a sufficient number of the bonds 
of the San Diego Electric Railway Co. as shall be necessary for 
the investment of $75,000. On receipt of bids the lowest bids, 
if at a price not higher than a 4 per cent basis, will be accepted 
to the extent of the moneys in the hands of the trustee for 
that purpose, and bids so purchased will be canceled to that 
extent. Bids will be opened on the seventh day of February 
at the office of the Union Trust Co., 2 Montgomery street, San 
Francisco. 


PASADENA, CAL.—At a special meeting of the City 
Council an ordinance has been passed providing for a special 
election to be held on January 26 for the purpose of voting 
bonds for the purchase of plants of the three companies at pres- 
ent supplying Pasadena with water. Bonds will bear 4% per 
cent interest. Two propositions will be voted on. One is 
bonds for $1,000,000 for the purchase of property belonging 
to the water companies and the other for $200,000 for the pur- 
pose of installing necessary improvements. The water com- 
panies have given the city options on their property. 


SAN FRANCISCO, CAL.—The report of the United Rail- 
roads of San Francisco for the month of November and 11 
months ended November 30, compares as follows for 1908 
and 1909: 


1909. 1908. Increase. 

November gross ............ $ 019,313 $ 574,521 $ 44,792 
EE Ca ccc ans ve Sep awe 352,570 316,333 36,237 
November net .............-- 266,743 258,188 8,555 
1s SUE BIOS so. Siok oe neee 6,810,119 6,262,900 547,219 
Meee ones wi ov sce aaa 3,862,446 3,899,680  *37,345 
31 SOS WE nos casas 2,947,673 2,363,220 584,453 

*Decrease. 


PORTLAND, ORE.—Four million dollars approximately 
will be paid by the Electric Share & Bond Co. of New York 
for the Portland Gas Co. A meeting of the stockholders of 
the gas company has been called at which time negotiations 
for the transfer of the gas company will be concluded. The 
stockholders in the present company have agreed to give 
up their stock at $130 a share. The bonds and other securi- 
ties of the company will make the approximate valuation of 
the plant $4,000,000. The purchase of the gas company by the 
Electric Share & Bond Co. of New York, a holding company 


for the General Electric Co., which is, in turn, closely affiliated 
with the Standard Oil, will mean no change in the management 
of the local company, according to Herman M. Pabst, general 
manager of the company. The concern’s new owners are 
closely affiliated with the Portland Railway, Light & Power 
Co., which controls all electric utilities in Portland, and the 
sale brings all gas in Portland under the same influence 
which controls electricity, though not under the same abso- 
lute ownership. 





INCORPORATIONS. 


VANCOUVER, WASH.—The C. W. A. Lumber, Shingle, 
Light & Power Company, of Vancouver, $50,000; J. M. Cam- 
eron, D. S. Cameron and E. H, Wright. 


OLYMPIA, WASH.—Centralia-Chehalis Water & Power 
Company, of Centralia, $250,000; John E. Heasty, L. W. Good- 
rich, B. S. Price, F. S. Blattner and Clayton W. Quale. 


SEATTLE, WASH.—lIdeal Irrigation Rotary Pump Com- 
pany of Seattle, $100,000. H. W. Peterson, James C. Langley 
and E. E. Peterson. 


SAN DIEGO, CAL.—The El Cerrito Park Water Company, 
with capital of $10,000 has filed articles of incorporation. 
Directors of the company are Fred Moran, F. E. Patterson, 
F. L. Sargent and others. 


SPOKANE, WASH.—The Washington Southern Telephone 
Company has been organized with a capitalization of $100,000 
to merge the interests of the Montana Independent, the Home 
and the Interstate Companies, with through connection into 
St. Paul and traffic arrangements with all independent tele- 
graph and telephone lines out of Salt Lake City. Towns in 
British Columbia and Oregon will be connected under the new 
system. The officers are: President, Charles R. Cushman 
of Spokane; Vice-President and Secretary, Charles M. Cooley 
of Aberdeen, S. D. 


TRANSMISSION. 
CHIHUAHUA, MEX.—Quayley Bros. are arranging to 
install a hydroelectric power at the Yoquivo mine. R. V. Nealy 
is manager. 


OSBURN, IDAHO.—Announcement is made that electric 
power will be installed this winter at the United Lead Mining 
Company’s property here. 


HANFORD, WASH.—The Hanford Irrigation & Power Com- 
pany is assembling machinery and material for the develop- 
ment of its power at Priest Rapids in the Columbia River. A 
large wing dam is to be built at the head of the channel. 


OROVILLE, CAL.—Fred W. Hecker of this city has filed 
an appropriation of 80,000 miners’ inches of the water of the 
Feather River. In his notice of appropriation Hecker declares 
that the water is appropriated for the purpose of developing 
electric power. 


PRINCE RUPERT, B. C.—Notice has been given by Bar- 
nard & Robertson of Victoria, as solicitors of the Prince Ru- 
pert Power & Light Company of the intention of that associa- 
tion to seek a private act at the coming session of the house 
confirming the incorporation and powers of the company. 


PRESCOTT, ARIZ.—Chief Engineer Masson of the Ari- 
zona Power Company gives out information that an extension 
of the line of his company will be started immediately from 
Prescott to the camp of the Alvarado Mining Company, at 
Fool’s Gulch. The Alvarado people are now purchasing motors. 
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ARMSTRONG, B. C.—The Shuswap Falls Light & Power 
Company is negotiating for the purchase of the local light 
plant. The company also has under consideration the con- 
nection of Enderby, Armstrong and Vernon with Grand Prarie 
and Salmon River by means of a tramline. 


CHELAN, WASH,—The Chelan Electric Company, a sub- 
sidiary company of the Great Northern Railway, is making 
surveys for the location of its dam across Chelan River gorge 
at a point near Cape Horn, between Chelan and Chelan Falls. 
This will cost about $5,000,000, and is expected to develop 
80,000 h. p., which will be used to run the electric lines of the 
Great Northern to light cities and to pump water for irriga- 
tion from Lake Chelan and the Columbia. This dam will 
make the gorge above it a great continuation of Lake Chelan, 
and will raise the whole surface of the lake. 


SACRAMENTO, CAL.—AIl question as to whether or not 
the Great Western Power Company contemplates entering 
the local field in competition with the Sacramento Electric, 
Gas & Railway Company in supplying electric power and 
lights to private parties in Sacramento was dispelled when 
BE. P. Hilborn, local manager for the company, announced that 
the contract will be let this week for a sub-station at Eighth 
and R streets and that some time during the summer the Great 
Western Power Company will be in this city. The business 
districts, J and K streets, and the cross streets devoted to 
business will be first supplied. 


WASHINGTON, D. C.—Representative Smith of Califor- 
nia has reintroduced his water-power bill. He upholds the 
principle of granting no titles to natural resources in per- 
petuity, but he insists that the State shall supervise and tax 
the companies. He fixes a generation, or the usual bond 
term, as the time easement shall run, and he urges it as a 
cardinal point that the grant shall not be made the basis 
of any capitalization or bond issue. The Congressman dis- 
putes the contention that the States are ‘“‘not ready yet” to 
grapple with administration of water-power corporations. 
On every proposition in which Mr. Pinchot argues that the 
Federal Government shall exercise control Mr. Smith ex- 
presses a vigorous disapproval. For practical reasons he re- 
gards what he interprets as invasions of the rights of the 

, States as unwise and even deplorable. Taxing and rate regu- 
lation he believes to be purely the function of the State and 
not of a bureau chief “3000 miles away.” He is a'so opposed 
to the “moderate charge” that Pinchot and Secretary Ballinger 
insist upon for the use of the easement. 





ILLUMINATION. 


LOS ANGELES, CAL.—The City Council has passed an 
ordinance providing for ornamental cast iron posts to be con- 
structed on Pico street from Main to Vermont avenue at 
intervals of 120 feet. 


MONROVIA, CAL.—A high pressure system will probably 
be adopted by the Monrovia Gas Company to supply Sierra 
Madre with gas. To do this it will be necessary to install a 
central station at Sierra Madre. 


PASADENA, CAL.—The Board of Trustees of South Pasa- 
dena will soon call for bids for the erection of ornamental 
light posts on Fair Oaks avenue and Mission street. The cost 
will be borne by property owners. 


PAYETTE, IDAHO.—Charles D. Lamson of Boise is ask- 
ing the city for a 50-year franchise to construct and operate 
a gas manufacturing plant and lay and maintain gas mains 
through the streets and alleys of the city. 


LOS ANGELES, CAL.—The Trustees of Sierra Madre are 
advertising a gas franchise for sale, and hope to see gas 
pipe laid and service started early coming year. Monrovia 
has a plant and it is a prospective bidder. Glendora and 
Covina are supplied by gas from the latter city. The Covina 
Company is also to bid on the proposition. 
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TRANSPORTATION. 


BOISE, IDAHO.—The Boise & Interurban Railway will 
in the spring erect a two-story brick station at the corner of 
Seventh and Bannock streets. Plans have been prepared and 
sent East for approval. 


SANTA BARBARA, CAL.—The City Council has passed 
Ordinance 669 to grant to the Santa Barbara Consolidated 
Railway Company an electric street railroad franchise on 
certain portions of Fourth street. 


LOS ANGELES, CAL.—The City Council has passed an 
ordinance granting to Fred W. Forrester the right to construct 
and maintain a double track electric street railway begin- 
ning at Ninth and Park View avenue. 


TWIN FALLS, IDAHO.—A franchise has been granted 
the Twin Falls Electric Railroad & Light Power Company to 
put in a street railway system. The company is represented 
by Geo, F. Sprague and W. P. Guthrie. 


EL PASO, TEX.—A new electric car line is being pro- 
jected here, which is to take in Smelter No. 3 and the big 
nail factory about three miles north of union stables. This 
is to accommodate resident section being opened in that dis- 
trict. 


HOQUIAM, WASH.—The trustees of the Grays Harbor 
Interurban Company, of which A. L. Paine is manager and 
P. S. Locke, secretary, have incorporated, with a capital 
stock of $500,000, for the purpose of building a trolley line 
between Hoquiam and Tacoma via Olympia. 


PENDLETON, ORE.—An agreement has been reached 
between the Pendleton Commercial Association and the 
Washington-Oregon Traction Company which secures the 


completion of six miles of car line within one year, electricity 
to reach the city in two years, eventually fifty 
interurban line extending out from this city, etc. 


HOQUIAM, WASH.—Articles of incorporation for an ex- 
tensive interurban trolley system have been filed with the 
Secretary of State at Olympia. The capital stock is $500,000. 
The officers are R. F. Lytle, A. L. Pain and E. O. McGiaufin, 
from Hoquiam; W. H. Abel and Eldridge Wheeler of Monto 
sano, and A. H. Abel and Phil S. Locke, of Aberdeen. 


LOS ANGELES, CAL.—E. D. Goode, owner of the Glen- 
dale and Eagle Rock Railway, has acquired from the Los 
Angeles Interurban Railway an old franchise on Fourth street, 
Glendale, and Geo. Mock, a contractor, has commenced grading 
between Glendale avenue and Brand boulevard. Track laying 
will be begun with a week and cars will be operated over the 
new line on or before the 16th inst. 


miles of 


NEW YORK.—Commenting on the problem of electrifi- 
cation of the Central Pacific over the Sierras Mr. Kruttschnitt 
of the Southern Pacific Co. says: “Eastern critics may be in- 
clined to the opinion that we are dallying with this matter. 
We have found that it pays well to make haste slowly with 
regard to innovations. No road other than the Great Northern 
has done much with electrification as a solution of the moun- 
tain problem. The Great Northern's only important piece of 
electrification so far is through the 14,000-foot Cascade tun- 
nel, 100 miles east of Seattle, where the grade is only 1.7 per 
cent. Over the Sierras the Central Pacific must conquer 
a grade of 7000 feet either way in a total distance of 110 miles, 
of a grade of almost 2.5 per cent. Electrification for mountain 
traffic does not carry the same appeal that it did two years 
ago. Oil-burning locomotives are solving the problem very 
satisfactorily. So well pleased were we with the behavior 
of the two compound consolidation Mallets mentioned in the 
Southern Pacific’s last annual report that we 
more, the last of which are being delivered. Each of these 
locomotives, having a horse power in excess of 3000, hauls 
as great a load as two of former types, burning 10 per cent less 
fuel and consuming 50 per cent less water.” 
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WATERWORKS. 


SAN BERNARDINO, CAL.—The storm here last week 
caused the city’s big water main from Antil pumping station 
to be broken. 


ORANGE, CAL.—The Council awarded contract to Fair- 
banks, Morse & Co. to furnish the waterworks with a boiler. 
Their bid was $1,766.75. 


OAKLAND, CAL.—The contract for the laying of pipes in 
Lakeside Park was awarded to the Warner Improvement Com- 
pany, at 17 cents a lineal foot. 


REDLANDS, CAL.—The Domestic Water Company ex- 
pects to begin work in about two weeks on the new 13-inch 
line on Colton avenue leading from the reservoir. 


COTTAGE GROVE, ORE.—Engineer J. W. Roberts has 
completed an estimate of the cost of the proposed gravity 
water system. Estimated cost of the system, including a 300,- 
000 gallon reservoir, is $103,319, but it is believed that its con- 
struction may be had within the $100,000 voted for the pur- 
pose. 


PHOENIX, ARIZ.—Sealed bids will be received up to Jan- 
uary 20th by the Board of Control of Arizona at its office 
in the Capitol Building here, at which time and place bids 
will be opened for furnishing one 50,000 gallon steel tank on a 
60-foot steel tower erected complete and ready for use at the 
Territorial Prison at Florence, Ariz. 


TACOMA, WASH.—At the last City Council meeting 
Water Superintendent H. A. Whitney proposed that a pipe 
line be built from the city to the Maplewood Springs and 
that a steam pumping plant be erected at Maplewood for 
the purpose of pumping water into the low service pipes to 
supply the city until such time as a gravity system is con- 
templated. 
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TACOMA, WASH.—Sealed proposals for the following 
supplies or work are being received by the commissioner of pub- 
lic works: Construction of a surface water drain of 8-inch 
pipe from lot 12, block 955, Alliance Addition, along South R 
street and South Eleventh street to connect with the catch 
basin at South Eleventh street and Sprague avenue, accord- 
ing to plans and specifications on file in the office of Public 
Works. Proposals to be on printed form, and accompanied by 
a certified check for 5 per cent of amount of bid. 


COLUSA, CAL.—The Board of Town Trustees opened bids 
for the new waterworks at its regular meeting last week, but 
owing to the number of bids and different proposals offered 
City Engineer Kaerth decided he could not give a definite an- 
swer. The firms bidding on the proposed waterworks were 
Charles Moore & Co., Stanley Contracting Co., Des Moines 
Bridge & Iron Co., Union Gas Engine Co., Cotton Bros., 
Krough Mfg. Co., F. C. Roberts & Co., Pacific Drilling Pros- 
pecting Co., Chicago Bridge & Iron Works, Cal. Hyd. Eng. 
& Sup. Co., Doak Gas Engine Co., Union Iron Works, Henry 
R. Worthington, Standard Engineering Co., and Fairbanks, 
Morse & Co, 


SACRAMENTO, CAL.—The American Canyon Water Com- 
pany has submitted to the Board of City Trustees a propo- 
sition to furnish this city with water from the north fork 
of the American River. The company agrees to supply the 
city with 150,000,000 gallons of water daily for $400,000 a year, 
and $2500 for each additional million gallons. Should this 
offer be accepted the city would not need the $669,000 filtra- 
tion plant for which it is about to call a bond election. The 
matter was referred to the committee of the board and the 
city engineer for investigation. Should it prove better than 
a pumping plant to clear the Sacramento River water it may 
be accepted, but the Trustees are quite firmly set on the filtra- 
tion project. e 
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